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(57)Abstract: 

PROBLEM TO BE SOLVED: To detect the positions of a 
plurality of areas on substrates with high accuracy at a 
high throughput in the treatment of one lot of substrates. 
SOLUTION: For the wafers before the n-th substrate (n> 
2) in one lot, the positions of all shots are detected and 
each misalignment is divided into a nonlinear component 
and a linear component (steps 108-1 12) and the 
nonlinear distortions of the wafers are evaluated by 
using the misalignment and an evaluation function and 
the nonlinear components of the misalignment of all 
shots are calculated, based on a complementary 
function decided on the basis of the evaluated results 
(steps 114-118). For the wafers after the n-th wafer, the 
position coordinates of all shots for which the linear 
components of the misalignment are corrected by EGA are calculated (step 120). Then the 
positions of the shots are detected, based on the position coordinates of all shots for which 
the linear components are corrected and the nonlinear components calculated in the step 118 
(step 122). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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2 **** s ] qows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the evaluation approach of evaluating the regularity and extent of nonlinear distortion of a 
substrate. About each of two or more partition fields on a substrate The process which detects the mark 
prepared corresponding to each partition field, and calculates the amount of location gaps with a 
predetermined criteria location; The 1st vector which shows said amount of location gaps of the partition 
field to which its attention is paid on said substrate, The evaluation approach which contains the process 
which evaluates the regularity and extent of nonlinear distortion of said substrate, and; using the 
performance index between each 2nd vector which shows said amount of location gaps of two or more 
partition fields of each of the perimeter which searches for the correlation about a direction at least. 
[Claim 2] Said performance index is the evaluation approach according to claim 1 characterized by 
being a function for searching for the correlation about the direction and size between said 1st vector 
and said each 2nd vector. 

[Claim 3] The evaluation approach according to claim 1 or 2 characterized by including further the 
process which determines the correction value of the positional information used for carrying out 
alignment of said each partition field to a predetermined point using said performance index. 
[Claim 4] Said performance index A sequential change of the partition field to which its attention is paid 
on said substrate is made at each of the partition field of N individual on said substrate (N is the natural 
number). The evaluation approach given in any 1 term of claims 1-3 characterized by being the 2nd 
function equivalent to the arithmetical mean of the 1st function of N individual for searching for the 
correlation with said 1st vector acquired and each 2nd vector of two or more shot fields of the perimeter 
concerning a direction at least. 

[Claim 5] In the location detection approach of detecting the positional information used for alignment 
with a predetermined point in two or more partition fields on a substrate, respectively While computing 
said positional information by the statistics operation using the observation positional information which 
detects two or more marks on said substrate, and is acquired The 1st vector which shows the amount of 
location gaps with the predetermined criteria location of the partition field to which its attention is paid 
on said substrate, The function between each 2nd vector which shows the amount of location gaps with 
said criteria location of two or more partition fields of each of the perimeter which searches for the 
correlation about a direction at least is used. The location detection approach characterized by 
determining at least one side of an amendment parameter which determines the correction value and this 
correction value of said positional information. 

[Claim 6] The location detection approach according to claim 5 characterized by determining said 
correction value that the linearity component of the position error of each of said partition field is 
amended by said statistics operation, said positional information is computed and the nonlinear 
component of said position error is amended by said function. 

[Claim 7] Said observation positional information is the location detection approach according to claim 
5 or 6 characterized by computing the parameter of the transformation which corresponds to a position 
error with said predetermined point based on the design positional information of said partition field, 
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performs a statistics operation using said observation positional information acquired in at least three 
specific partition fields among said two or more partition fields, respectively, and derives said positional 
information. 

[Claim 8] The location detection approach according to claim 7 characterized by determining said 
weight using said function while computing said parameter by giving weight to said observation 
positional information for said every specific partition field. 

[Claim 9] Said observation positional information is the location detection approach according to claim 
5 or 6 which is the coordinate value of said mark on the rest frame which specifies the migration 
location of said substrate, and is characterized by said positional information being a coordinate value on 
said rest frame of each of said partition field. 

[Claim 10] The correction value of said positional information is the location detection approach given 
in any 1 term of claims 5-9 characterized by what it opts for based on the complement function 
optimized using said function. 

[Claim 1 1] In the location detection approach of detecting the positional information used for alignment 
with a predetermined point in two or more partition fields on a substrate, respectively, in order for two 
or more substrates to detect the positional information of said partition field, respectively Among said 
two or more substrates, about the sheet [ n-th ] substrate after the 2nd sheet this - with the linearity 
component of the positional information of each of said partition field which computed two or more 
marks on a sheet [ n-th ] substrate by the statistics operation using the observation positional information 
corresponding to a position error with said predetermined point based on the design positional 
information in at least three specific partition fields detected and obtained The location detection 
approach characterized by using the nonlinear component of the positional information of each of said 
partition field in at least one substrate before said n-th sheet. 

[Claim 12] The nonlinear component of said positional information about said each partition field The 
single complement function optimized based on the index which shows the regularity and extent of 
nonlinear distortion of said substrate obtained from the evaluation result of having evaluated the 
measurement result of the positional information of each of said partition field about at least one 
substrate before said n-th sheet using the predetermined performance index, The location detection 
approach according to claim 1 1 characterized by asking based on the nonlinear component of the 
positional information of each of said called-for partition field about at least one substrate before said n- 
th sheet. 

[Claim 13] Said complement function is the location detection approach according to claim 12 which is 
the function by which the fourier expansion into series was carried out, and is characterized by 
optimizing the highest degree of said fourier expansion into series based on said evaluation result. 
[Claim 14] The nonlinear component of said positional information about said each partition field The 
positional information of each of said partition field which made weighting the observation positional 
information which detects two or more marks on at least one substrate before said n-th sheet, and is 
acquired, and computed by performing a statistics operation using the information after this weighting, 
The location detection approach according to claim 1 1 characterized by asking based on a difference 
with the positional information of each of said partition field which computed by performing a statistics 
operation using the observation positional information which detects two or more marks on said 
substrate, and is acquired. 

[Claim 15] In the location detection approach of detecting the positional information used for alignment 
with a predetermined point in two or more partition fields on a substrate, respectively, in order for two 
or more substrates to detect the positional information of each of said partition field, respectively 
Among said two or more substrates, about the sheet [ n-th ] substrate after the 2nd sheet It is based on 
the index which shows the regularity and extent of nonlinear distortion of said substrate obtained from 
the evaluation result of having evaluated the observation positional information corresponding to a 
position error with said predetermined point of each of said partition field about at least one substrate 
before said n-th sheet using the predetermined performance index. Said two or more partition fields It 
blocks beforehand. Said positional information of all the partition fields belonging to the block which 
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corresponds using the observation positional information corresponding to a position error with said 
predetermined point about 2nd number smaller than the 1st number which is the number of all the 
partition fields that belong to each block for said every block of partition fields The location detection 
approach characterized by what it opts for. 

[Claim 16] In the location detection approach of detecting the positional information used for alignment 
with a predetermined point in two or more partition fields on a substrate, respectively While making 
weighting the observation positional information which detects two or more marks on said substrate, and 
is acquired and computing said positional information by the statistics operation using the information 
after this weighting The 1st vector which shows the amount of location gaps with the predetermined 
criteria location of the partition field to which its attention is paid on said substrate, The location 
detection approach characterized by determining the weight parameter for said weighting using the 
function between each 2nd vector which shows the amount of location gaps with said criteria location of 
two or more partition fields of each of the perimeter which searches for the correlation about a direction 
at least. 

[Claim 1 7] In the exposure approach which carries out sequential exposure of two or more partition 
fields on a substrate, and forms a predetermined pattern in each partition field In carrying out exposure 
processing of two or more substrates about the sheet [ n-th ] substrate after the 2nd sheet of said two or 
more substrates The exposure approach characterized by exposing each partition field concerned after 
detecting the positional information of each partition field and carrying out sequential migration of said 
each partition field in an exposure criteria location based on this detection result using the location 
detection approach given in any 1 term of claims 5-16. 

[Claim 1 8] The device manufacture approach which is the device manufacture approach including a 
lithography process, and is characterized by exposing using the exposure approach according to claim 
17 at said lithography process. 



[Translation done,] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the evaluation approach, the location detection 
approach, the exposure approach, and the device manufacture approach, and relates in more detail to the 
location detection approach of detecting the location of two or more partition fields arranged on the 
substrate using the evaluation approach and this evaluation approach of evaluating the regularity and 
extent of nonlinear distortion of a substrate, the exposure approach using this location detection 
approach, and the device manufacture approach using this exposure approach. 
[0002] 

[Description of the Prior Art] In recent years, in the production process of devices, such as a 
semiconductor device, aligners, such as step-and-repeat method or step - and - scanning method, a wafer 
prober, or laser repair equipment is used, these equipments — a substrate top - being regular (the shape 
of a matrix) - it is necessary to carry out alignment (alignment) of each of two or more arranged chip 
pattern spaces (shot field) to a precision extremely to the predetermined reference point (for example, 
point of various equipments processing [ processing ]) in the rest frame (namely, rectangular coordinate 
system specified by the laser interferometer) which specifies the migration location of a substrate 
[0003] Especially, in the aligner, in order to face carry out alignment (alignment) of the substrates (a 
semi-conductor wafer, glass plate, etc.) to the projection location of the pattern formed in the mask or 
the reticle (it be hereafter name a "reticle" generically) and to prevent the fall of the yield by generating 
of the defective in the chip of a manufacture phase, always highly precise and maintain to stability be 
expect the alignment precision. 

[0004] Usually, although the circuit pattern (reticle pattern) of ten or more layers is piled up and 
imprinted on a wafer at an exposure process, when the superposition precision between each class is 
bad, un-arranging may arise in the property on a circuit. In such a case, a chip will not satisfy an 
expected property, but when the worst, the chip will become a defective, and the yield will be reduced. 
So, at an exposure process, the alignment mark is beforehand attached to each of two or more shot fields 
on a wafer, and the mark location on stage system of coordinates (coordinate value) is detected. After an 
appropriate time, wafer alignment which carries out alignment (positioning) of the one shot field on a 
wafer to a reticle pattern based on this mark positional information and the positional information (this 
is measured in advance) of a known reticle pattern is performed. 

[0005] It divides roughly into wafer alignment, there are two methods, and one is a die Bayh die (D/D) 
alignment method which detects the alignment mark for every shot field on a wafer, and performs 
alignment. Another is detecting the alignment mark of only some shot fields on a wafer, and searching 
for the regularity of a shot array, and is a global alignment method which carries out alignment of each 
shot field. Now, in the device production line, the global alignment method is mainly used from balance 
with a throughput. The en hunger strike global alignment (EGA) method which specifies the regularity 
of the shot array on a wafer as a precision with a statistical method is in use so that it may especially be 
indicated by a Provisional-Publication-No. 61 -No. 44429 official report, the Provisional-Publication-No. 
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62-No. 84516 official report, etc. by current, for example. 

[0006] Plurality beforehand chosen as a specific shot field in one wafer with the EGA method (three or 
more pieces are required) Usually, after measuring the position coordinate of only about 7-15 shot fields 
and computing the position coordinate (shot array) of all the shot fields on a wafer using statistics data 
processing (least square method etc.) from these measurement values, Stepping of the wafer stage is 
carried out according to this computed shot array. Measurement time amount is short, and ends and this 
EGA method has the advantage in which the equalization effectiveness is expectable to a random 
measurement error. 

[0007] Here, the statistics art currently performed by the EGA method is explained briefly, the array 
coordinate on the design of the specific shot field (sample shot) of m (m>=3 integer) individual on a 
wafer — ** (n(Xn, Yn) =1,2, m) — it carries out and a linear model as shown by the degree type (1) 
about the gap (delta Xn, delta Yn) from the array coordinate on a design is assumed. 
[0008] 
[Equation 1] 




[0009] Furthermore, when the gap (measurement value) from the array coordinate on m designs of each 
actual array coordinate of a sample shot is set to (deltaxn and deltayn), the sum of squares E of the 
remainder when applying this model is expressed with a degree type (2). 
[0010] 
[Equation 2] 

£-£ {Q* n -*Xj+(Ay n -AYj } ...(2) 

[001 1] Then, what is necessary is just to ask for the parameters a, b, c, d, e, and f which make this 
formula min. By the EGA method, the array coordinate of all the shot fields on a wafer will be 
computed based on parameter a-f which were computed by carrying out, and the array coordinate on a 
design like the above. As mentioned above, if treatment is required and is put in another way by the 
EGA method as that whose shot array error on a wafer is linearity, an EGA operation will be linearity 
primary approximation. Therefore, the components which can be amended using an EGA method are 
only linearity components, such as telescopic motion of a wafer, and rotation. 

[0012] However, in the superposition between aligners, or the superposition between each class which 
passed through process processes, such as surface treatment, also in the same aligner, a nonlinear 
component may arise in distortion of a wafer. In the case of the former, the error between stage system 
of coordinates which specifies the migration location of the wafer between aligners is one of the cause, 
and when it is the latter, a process process may give distortion to a shot array. 
[0013] Thus, it is difficult for the local array error fluctuation on the produced wafer, i.e., a nonlinear 
distortion component, to correspond with an EGA method. 

[0014] In the present condition, corresponding as opposed to such a situation by the so-called wafer 
alignment of the weighting EGA method indicated by JP,5-304077,A etc. at a detail is made. Here, this 
weighting EGA method is explained briefly. 

[0015] That is, by this weighting EGA method, the position coordinate on the rest frame of at least three 
sample shots beforehand chosen among two or more shot fields on a wafer (partition field) is measured. 
Subsequently, the distance between shot fields (the central point) and each of a sample shot (the central 
point) concerned is embraced for every shot field on a wafer. Or the distance between the predetermined 
points beforehand specified on the shot field and the wafer paying one's attention (the 1st information), 
The distance between the points paying its attention and each of a sample shot concerned (the 2nd 
information) is embraced. By performing weighting to each of the position coordinate on the rest frame 
of a sample shot, and performing statistics operations (least square method or simple equalization 
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processing) using two or more position coordinates to which weighting of the parenthesis was carried 
out The position coordinate on each rest frame of two or more shot fields on a wafer is determined. And 
based on the determined position coordinate, alignment of each of two or more shot fields arranged on 
the wafer is carried out to the predetermined criteria location in rest frame (for example, imprint location 
of a reticle pattern). 

[0016] According to such a weighting EGA method, it is possible to carry out alignment of all the shot 
fields to highly precise and a high speed to a predetermined criteria location, there being comparatively 
few sample shots per hours, and ending, and stopping computational complexity, even if it is the wafer 
with which a local array error (nonlinear distortion) exists. 

[0017] By the way, it asks for the parameters a, b, c, d, e, and f with which the sum of squares Ei of the 
remainder as shown by the formula (3) serves as min for every shot field using the weighting Win which 
is expressed with a weighting EGA method by the following formula (4) so that it may be indicated by 
the above-mentioned official report. 
[0018] 
[Equation 3] 

Ei = £wJ{Ax n -*X H y+fa a -Ur H y } .-(3) 



W - 1 e -C/w ...( 4 ) 



[0019] In an upper type (4), Lkn is the distance of the target shot field (i-th shot field) and n-th sample 
shot. S is a parameter which determines weighting. 

[0020] or - weighting -- EGA — a method - **** - a degree -- a formula — (— six — ) — expressing - 
having - as -- weighting Win - ' — using — a formula — (— five — ) — being shown — having — as ~ 
the remainder a sum of squares — Ei — ' — min — becoming - as — a parameter - a — b — c — d — e - 
f -- every shot field - asking . 
[0021] " 
[Equation 4] 

* e-ci.-W'm ... (6) 

[0022] In an upper type (6), the distance of the target shot [ LEi ] field (i-th shot field) and the point 
(wafer center) paying their attention and LWn are the distance of the n-th sample shot and the point 
(wafer center) paying their attention. Moreover, the parameter S in a formula (4) and (6) is expressed 
with a degree type (7) as an example. 
[0023] 
[Equation 5] 

B 2 



8- Los, 10 



(7) 



[0024] In a formula (7), B is a weight parameter and the physical semantics of this weight parameter B 
is the range of a sample shot effective in calculating the position coordinate of each shot field on a wafer 
(it is only hereafter called a "zone"). Therefore, since the number of effective sample shots increases 
when a zone is large, it becomes close to the result obtained by the conventional EGA method. 
Conversely, since the number of effective sample shots decreases when a zone is small, it becomes close 
to the result obtained by the D/D method. 
[0025] 

[Problem(s) to be Solved by the Invention] In the present aligner, although the weight parameter 
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mentioned above can be set as five steps (the same size as the maximum wafer), the technique the setup 
sets up the optimal field by an experiment (actually carrying out superposition exposure) or simulation 
based on experience of an operator is adopted. Since the basis of a setup of a weight parameter (zone) 
was not clear, there was no other way but to determine [ rule of thumb ]. 

[0026] moreover - a weighting EGA method - many - when processing several wafers continuously, 
even if those wafers are wafers which passed through the same process, an alignment mark must be 
measured about the sample shot chosen at least to all wafers (alignment measurement). Although it is 
necessary to measure about the EGA measure point near all points in order to raise the measurement 
precision of alignment to the same extent as a D/D method especially, in such a case, a throughput will 
fall. 

[0027] Furthermore, by the weighting EGA method, the rule of thumb had also determined the number 
of EGA measure points conventionally. 

[0028] This invention was made under this situation, and the 1st purpose does not depend the nonlinear 
distortion of a substrate on a rule of thumb, but is to offer the evaluation approach which can be 
evaluated appropriately. 

[0029] The 2nd purpose of this invention is not based on a rule of thumb, but is to offer the location 
detection approach that the positional information used for alignment with a predetermined point in two 
or more partition fields on a substrate, respectively is detectable with a sufficient precision by the high 
throughput. 

[0030] In carrying out exposure processing of two or more substrates, the 3rd purpose of this invention 

is to offer the exposure approach which can raise both exposure precision and a throughput. 

[003 1] The 4th purpose of this invention is to offer the device manufacture approach which can raise the 

productivity of a micro device. 

[0032] 

[Means for Solving the Problem] Invention according to claim 1 is the evaluation approach of evaluating 
the regularity and extent of nonlinear distortion of a substrate. The process which detects the mark 
prepared about each of two or more partition fields on a substrate corresponding to each partition field, 
and calculates the amount of location gaps with a predetermined criteria location; The 1st vector which 
shows said amount of location gaps of the partition field to which its attention is paid on said substrate, 
The process and; which evaluate the regularity and extent of nonlinear distortion of said substrate are 
included using the performance index between each 2nd vector which shows said amount of location 
gaps of two or more partition fields of each of the perimeter which searches for the correlation about a 
direction at least. 

[0033] According to this, the mark prepared about each of two or more partition fields on a substrate 
corresponding to each partition field is detected, and the amount of location gaps with a predetermined 
criteria location is calculated. And the regularity and extent of nonlinear distortion of a substrate are 
evaluated using the performance index between the 1st vector which shows said amount of location gaps 
of the partition field to which its attention is paid on a substrate, and each 2nd vector which shows said 
amount of location gaps of two or more partition fields of each of the perimeter which searches for the 
correlation about a direction at least. The nonlinear distortion of almost as same the direction as that 
partition field to which its attention is paid and partition field of that perimeter as the correlation 
searched for by this performance index being high (close to 1) arose, and the nonlinear distortion of as 
random in that partition field to which its attention is paid and partition field of that perimeter a direction 
as correlation being low (close to 0) has arisen. Moreover, considering the case where the so-called large 
"jump field" is included in two or more partition fields compared with the partition field of others 
[ error / measurement ], since correlation with a surrounding partition field is almost zero, the partition 
field can reduce the effect of such a jump field effectively by using the above-mentioned performance 
index as a result. 

[0034] Therefore, the nonlinear distortion of a substrate is not depended on a rule of thumb, but it 
becomes possible to evaluate appropriately. Moreover, based on this evaluation result, the measure point 
(the number of marks used for measurement of positional information and arrangement at least on the 
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other hand) in EGA or weighting EGA cannot be depended on a rule of thumb, but can be determined 
appropriately. In addition, the mark used for measurement of positional information is usually prepared 
corresponding to two or more specific shot fields on the preselected substrate (sample shot). 
[0035] In this case, said performance index is good like invention according to claim 2 also as being a 
function for searching for the correlation about the direction and size between said 1st vector and said 
each 2nd vector. 

[0036] Suppose that the process which determines the correction value of the positional information 
used for carrying out alignment of said each partition field to a predetermined point like invention 
according to claim 3 using said performance index in each invention given in above-mentioned claims 1 
and 2 is included further. 

[0037] In each invention given in above-mentioned claims 1-3 like invention according to claim 4 said 
performance index A sequential change of the partition field to which its attention is paid on said 
substrate is made at each of the partition field of N individual on said substrate (N is the natural 
number). Suppose that it is the 2nd function equivalent to the arithmetical mean of the 1st function of N 
individual for searching for the correlation with said 1st vector acquired and each 2nd vector of two or 
more shot fields of the perimeter concerning a direction at least. According to this performance index, 
the regularity and extent of nonlinear distortion can be evaluated about the field on a substrate including 
the partition field of N individual, without depending on a rule of thumb. The regularity and extent of 
nonlinear distortion can be evaluated without depending on a rule of thumb about the whole substrate, 
when the partition field of N individual is equivalent to the whole division drawing field on a substrate 
especially. 

[0038] In the location detection approach of detecting the positional information by which invention 
according to claim 5 is used for alignment with a predetermined point in two or more partition fields on 
a substrate, respectively While computing said positional information by the statistics operation using 
the observation positional information which detects two or more marks on said substrate, and is 
acquired The 1st vector which shows the amount of location gaps with the predetermined criteria 
location of the partition field to which its attention is paid on said substrate, It is characterized by 
determining at least one side of an amendment parameter which determines the correction value and this 
correction value of said positional information using the function between each 2nd vector which shows 
the amount of location gaps with said criteria location of two or more partition fields of each of the 
perimeter which searches for the correlation about a direction at least. 

[0039] According to this, the positional information used for alignment with a predetermined point in 
two or more partition fields on a substrate by the statistics operation using the observation positional 
information which detects two or more marks on a substrate, and is acquired, respectively is computed. 
And at least one side of a parameter which determines the correction value and this correction value of 
said positional information determines using the function between the 1st vector which shows the 
amount of location gaps with the predetermined criteria location of the partition field to which its 
attention is paid on the substrate obtained based on the above-mentioned observation positional 
information, and each 2nd vector which show the amount of location gaps with the criteria location of 
two or more partition fields of each of the perimeter which searches for the correlation about a direction 
at least. That is, if the above-mentioned function is used, as claim 1 explained, it cannot be based on a 
rule of thumb, but the nonlinear distortion of a substrate can be evaluated, and it can be determined 
[ cannot depend at least one side of a parameter which determines the correction value and this 
correction value of said positional information which took into consideration extent and magnitude of 
nonlinear distortion of a substrate using the function as a result and ] as a rule of thumb. Therefore, it 
cannot be based on a rule of thumb, but the positional information used for alignment with a 
predetermined point in two or more partition fields on a substrate, respectively can be detected with a 
sufficient precision, and since it is sufficient if detection of two or more marks for moreover acquiring 
observation positional information is performed about the mark of the part on a substrate, high 
throughput detection is possible. 

[0040] In this case, suppose that said correction value is determined that the linearity component of the 
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position error of each of said partition field is amended by said statistics operation, said positional 
information is computed and the nonlinear component of said position error is amended by said function 
like invention according to claim 6. 

[0041] In the location detection approach concerning each invention given in above-mentioned claims 5 
and 6 like invention according to claim 7 said observation positional information It corresponds to a 
position error with said predetermined point based on the design positional information of said partition 
field. A statistics operation can be performed using said observation positional information acquired in 
at least three specific partition fields among said two or more partition fields, respectively, and suppose 
that the parameter of the transformation which derives said positional information is computed. 
[0042] In this case, while computing said parameter like invention according to claim 8 by giving 
weight to said observation positional information for said every specific partition field, it is good also as 
determining said weight using said function. In this case, weight cannot be depended on a rule of thumb, 
but can be determined appropriately. 

[0043] In the location detection approach concerning each invention given in above-mentioned claims 5 
and 6, like invention according to claim 9, said observation positional information is the coordinate 
value of said mark on the rest frame which specifies the migration location of said substrate, and can 
presuppose that it is said positional information a coordinate value on said rest frame of each of said 
partition field. 

[0044] In the location detection approach concerning each invention given in above-mentioned claims 5- 
9, the correction value of said positional information is good like invention according to claim 10 also as 
being determined based on the complement function optimized using said function. 
[0045] In order that invention according to claim 1 1 may detect the positional information of said 
partition field with two or more substrates in the location detection approach of detecting the positional 
information used for alignment with a predetermined point in two or more partition fields on a substrate, 
respectively, respectively Among said two or more substrates, about the sheet [ n-th ] substrate after the 
2nd sheet this ~ with the linearity component of the positional information of each of said partition field 
which computed two or more marks on a sheet [ n-th ] substrate by the statistics operation using the 
observation positional information corresponding to a position error with said predetermined point based 
on the design positional information in at least three specific partition fields detected and obtained It is 
characterized by using the nonlinear component of the positional information of each of said partition 
field in at least one substrate before said n-th sheet. 

[0046] Here, the relative position (for example, location of the partition field on the substrate to the 
mask in the case of an aligner) of each partition field to the amount of location gaps and the 
predetermined criteria location from a design value of each partition field, the pitch between partition 
fields, etc, are the information about the location of each partition field, and "positional information" 
includes all the suitable information for statistics processing. 

[0047] According to this, are in charge of the substrate of two or more sheets, for example, one lot, 
detecting the positional information of a partition field, respectively. About the sheet [ n-th ] substrate 
after the 2nd sheet in a lot this - with the linearity component of the positional information of each of 
said partition field which computed two or more marks on a sheet [ n-th ] substrate by the statistics 
operation using the observation positional information corresponding to a position error with said 
predetermined point based on the design positional information in at least three specific partition fields 
detected and obtained The nonlinear component of the positional information of each of said partition 
field in at least one substrate before said n-th sheet is used. For this reason, about a sheet [ n-th ] 
substrate, it becomes possible to only detect two or more marks for searching for the positional 
information of at least three specific partition fields where it was beforehand chosen on the substrate, 
and to detect correctly the positional information of two or more partition fields of each by the high 
throughput, especially, when searching for two or more positional information of each partition field like 
the n-th sheet about all the substrates after the n-th sheet, a throughput can be improved most. 
[0048] Like invention according to claim 12, in this case, the nonlinear component of the positional 
information about each of two or more of said partition fields The single complement function 
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optimized based on the index which shows the regularity and extent of nonlinear distortion of said 
substrate obtained from the evaluation result of having evaluated the measurement result of the 
positional information of each of said partition field about at least one substrate before said n-th sheet 
using the predetermined performance index, Suppose that it asks based on the nonlinear component of 
the positional information of each of said called-for partition field about at least one substrate before 
said n-th sheet. In this case, the performance index of a publication can be used for claims 1, 2, and 4 
mentioned above. 

[0049] In this case, when said complement function is a function by which the fourier expansion into 
series was carried out like invention according to claim 13, suppose that the highest degree of said 
fourier expansion into series is optimized based on said evaluation result. 
[0050] In invention given in above-mentioned claim 1 1 like invention according to claim 14 the 
nonlinear component of said positional information about said each partition field The positional 
information of each of said partition field which made weighting the observation positional information 
which detects two or more marks on at least one substrate before said n-th sheet, and is acquired, and 
computed by performing a statistics operation using the information after this weighting, Suppose that it 
asks based on a difference with the positional information of each of said partition field which computed 
by performing a statistics operation using the observation positional information which detects two or 
more marks on said substrate, and is acquired. 

[005 1 ] In order that invention according to claim 1 5 may detect the positional information of each of 
said partition field with two or more substrates in the location detection approach of detecting the 
positional information used for alignment with a predetermined point in two or more partition fields on a 
substrate, respectively, respectively Among said two or more substrates, about the sheet [ n-th ] substrate 
after the 2nd sheet It is based on the index which shows the regularity and extent of nonlinear distortion 
of said substrate obtained from the evaluation result of having evaluated the observation positional 
information corresponding to a position error with said predetermined point of each of said partition 
field about at least one substrate before said n-th sheet using the predetermined performance index. Said 
two or more partition fields It blocks beforehand. It is characterized by determining said positional 
information of all the partition fields belonging to the block which corresponds using the observation 
positional information corresponding to a position error with said predetermined point about 2nd 
number smaller than the 1st number which is the number of all the partition fields that belong to each 
block for said every block of partition fields. 

[0052] According to this, it faces that the substrate of two or more sheets, for example, one lot, detects 
the positional information of each partition field, respectively. About the n-th substrate after the 2nd 
sheet in a lot It is based on the index which shows the regularity and extent of nonlinear distortion of the 
substrate obtained from the evaluation result of having evaluated the observation positional information 
corresponding to a position error with said predetermined point of each partition field about at least one 
substrate before said n-th sheet using the predetermined performance index. Two or more partition fields 
It blocks beforehand and said positional information of all the partition fields belonging to the block 
which corresponds using the observation positional information corresponding to a position error with 
said predetermined point about 2nd number smaller than the 1st number which is the number of all the 
partition fields that belong to each block for every block of partition fields is determined. About a sheet 
[ n-th ] substrate, namely, by using an evaluation result According to the regularity and extent of 
nonlinear distortion of a substrate, perform a suitable block division, and it is considered that 1st number 
belonging to that the block of each of partition fields are one big partition field. The positional 
information (a linearity component and a nonlinear component are included) of 1 within the block or 
two or more partition fields is detected by the same technique as the die BAIDAI method mentioned 
above for every partition field. When the number of the detection positional information is one and the 
detection positional information is plurality about the positional information, let those average values be 
the positional information of all the partition fields belonging to a corresponding block. Therefore, the 
time amount which detection (observation) takes can be shortened, maintaining the detection precision 
of the positional information of a partition field compared with the conventional die BAIDAI method. 
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When adopting the above-mentioned technique about all the substrates after the n-th sheet especially, a 
throughput can be raised most, 

[0053] In the location detection approach of detecting the positional information by which invention 
according to claim 16 is used for alignment with a predetermined point in two or more partition fields on 
a substrate, respectively While making weighting the observation positional information which detects 
two or more marks on said substrate, and is acquired and computing said positional information by the 
statistics operation using the information after this weighting The 1st vector which shows the amount of 
location gaps with the predetermined criteria location of the partition field to which its attention is paid 
on said substrate, It is characterized by determining the weight parameter for said weighting using the 
function between each 2nd vector which shows the amount of location gaps with said criteria location of 
two or more partition fields of each of the perimeter which searches for the correlation about a direction 
at least. 

[0054] According to this, by using the above-mentioned function, as claim 1 explained, as a result, using 
the function, it cannot be based on a rule of thumb, but the nonlinear distortion of a substrate can be 
evaluated, and it can be determined [ cannot depend the weight parameter for weighting in consideration 
of extent and magnitude of nonlinear distortion of a substrate, and ] as a rule of thumb. Therefore, it 
cannot be based on a rule of thumb, but the positional information used for alignment with a 
predetermined point in two or more partition fields on a substrate, respectively can be detected with a 
sufficient precision, and since it is sufficient if detection of two or more marks for moreover acquiring 
observation positional information is performed about the mark corresponding to some partition fields of 
the two or more division drawing field on a substrate, high throughput detection is possible. 
[0055] In the exposure approach which invention according to claim 17 carries out sequential exposure 
of two or more partition fields on a substrate, and forms a predetermined pattern in each partition field 
In carrying out exposure processing of two or more substrates about the sheet [ n-th ] substrate after the 
2nd sheet of said two or more substrates After detecting the positional information of each partition field 
and carrying out sequential migration of said each partition field in an exposure criteria location based 
on this detection result using the location detection approach given in any 1 term of claims 5-16, it is 
characterized by exposing each partition field concerned. 

[0056] Since the positional information of each of two or more of said partition fields is detected 
[ according to this ] about the sheet [ n-th ] substrate after the 2nd sheet in a lot using the location 
detection approach of a publication in any 1 term of claims 5-16 in carrying out exposure processing of 
the substrate of two or more sheets, for example, one lot, it is accurate and the positional information of 
two or more partition fields on a substrate can be detected by the high throughput. Moreover, since 
exposure is performed after carrying out sequential migration of each partition field in an exposure 
criteria location using the positional information detected with this sufficient precision, good exposure 
of superposition precision is attained. When applying the above-mentioned location detection approach 
to all the substrates after the n-th sheet especially, a throughput can be raised most. 
[0057] Invention according to claim 18 is the device manufacture approach including a lithography 
process, and is characterized by exposing using the exposure approach according to claim 17 at said 
lithography process. 

[0058] Since the exposure approach concerning invention according to claim 17 is used at a lithography 
process according to this, superposition precision is maintained with high precision, and exposure is 
performed by the high throughput. Consequently, it can become possible to form a more detailed circuit 
pattern with a sufficient superposition precision on a substrate, and improvement in a throughput and an 
interval can raise the productivity (the yield is included) of the micro device of a high degree of 
integration. 
[0059] 

[Embodiment of the Invention] « - 1st operation gestalt» - the 1st operation gestalt of this invention 
is hereafter explained based on drawin g 1 - drawin g 4 . 

[0060] The outline configuration of the aligner 100 for enforcing the exposure approach concerning 1 
operation gestalt of this invention is shown in drawing 1 . This aligner 100 is a projection aligner of step 
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- and - scanning method. This aligner 100 is equipped with the wafer stage WST in which the reticle 
stage RST holding an illumination system 10 and the reticle R as a mask, projection optics PL, and the 
wafer W as a substrate are carried, and the main control system 20 grade which carries out 
generalization control of the whole equipment. 

[0061] Said illumination system 10 is constituted including the illuminance equalization optical system 
which consists of the light source, a fly eye lens, or a rod integrator (internal reflection mold integrator), 
the relay lens, the adjustable ND filter, the reticle blind, the dichroic mirror (all are un-illustrating), etc. 
so that it may be indicated by JP, 10-1 12433, A etc. The lighting field part of the shape of a slit specified 
in this illumination system 10 with the reticle blind on the reticle R on which the circuit pattern etc. was 
drawn is illuminated with an almost uniform illuminance by the illumination light IL. Here, as 
illumination light IL, vacuum-ultraviolet light, such as far-ultraviolet light, such as KrF excimer laser 
light (wavelength of 248nm), ArF excimer laser light (wavelength of 193nm), or F2 laser beam 
(wavelength of 157nm), etc. is used. As illumination light IL, it is also possible to use the bright lines (g 
line, i line, etc.) of the ultraviolet area from an extra-high pressure mercury lamp. 
[0062] Reticle R is being fixed by for example, vacuum adsorption on said reticle stage RST. By the 
reticle stage mechanical component which is not illustrated [ which consists of the two-dimensional 
linear actuator of a magnetic levitation mold ], a reticle stage RST can be driven here with the scan 
speed specified as the predetermined scanning direction (here, it considers as the direction of Y) while it 
can be driven very small in XY flat surface perpendicular to the optical axis (it is in agreement with the 
optical axis AX of the projection optics PL mentioned later) of an illumination system 10 for positioning 
of Reticle R. Furthermore, with this operation gestalt, since the thing containing the coil for Z drive 
other than the coil for X drive and the coil for Y drive is used as a two-dimensional linear actuator of the 
above-mentioned magnetic levitation mold, it has composition which can be driven minute in the reticle 
stage RST also at the Z direction. 

[0063] The location within the stage migration side of a reticle stage RST is always detected by the 
reticle laser interferometer (henceforth a "reticle interferometer") 16 with the resolution of about 0.5- 
lnm through the migration mirror 15. The positional information of the reticle stage RST from the 
reticle interferometer 16 is supplied to the main control system 20 through a stage control system 19 and 
this. In a stage control system 19, drive control of the reticle stage RST is carried out through a reticle 
stage mechanical component (illustration abbreviation) based on the positional information of a reticle 
stage RST according to the directions from the main control system 20. 

[0064] Above Reticle R, the reticle alignment system 22 (however, the reticle alignment system by the 
side of the space back un-illustrating) of a pair is arranged. The reticle alignment system 22 of this pair 
consists of illumination light of the same wavelength as the illumination light IL, including respectively 
the epi-illumination system for illuminating the mark for detection, and the alignment microscope for 
picturizing the image of the mark for [ that ] detection, although illustration is omitted here. The 
alignment microscope contains image formation optical system and an image sensor, and the image 
pick-up result under an alignment microscope is supplied to the main control system 20. In this case, the 
deviation mirror which is not illustrated for leading the detection light from Reticle R to the reticle 
alignment system 22 is arranged free [ migration ], and if an exposure sequence is started, a deviation 
mirror will be evacuated out of the optical path of the illumination light IL in one with the reticle 
alignment system 22 by the driving gear which is not illustrated by the command from the main control 
system 20, respectively. 

[0065] Said projection optics PL is arranged at the lower part in drawin g 1 of a reticle stage RST, and let 
the direction of the optical axis AX be Z shaft orientations. As projection optics PL, the dioptric system 
which has a contraction scale factor (for example, 1/5 or 1/4) predetermined by the both-sides tele cent 
rucksack, for example is used. For this reason, if the lighting field of Reticle R is illuminated by the 
illumination light IL from an illumination-light study system, the contraction image (partial inverted 
image) of the circuit pattern of the reticle R in that lighting field will be formed through projection 
optics PL on the wafer W with which the resist (sensitization agent) was applied to the front face of the 
illumination light IL which passed this reticle R. 
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[0066] Said wafer stage WST is a lower part in drawin g 1 of projection optics PL, it is arranged on the 
non-illustrated base and the wafer holder 25 is laid on this wafer stage WST. Wafer W is being fixed by 
for example, vacuum adsorption etc. on this wafer holder 25. The wafer holder 25 is constituted possible 
[ jogging ] also in the optical-axis AX direction (Z direction) of projection optics PL to the optical-axis 
orthotomic surface of projection optics PL by the non-illustrated mechanical component that it can 
incline in the direction of arbitration. Moreover, as for this wafer holder 25, minute rotation actuation of 
the circumference of an optical axis AX is also attained. 

[0067] A wafer stage WST is constituted movable by not only migration of a scanning direction (the 
direction of Y) but the non-scanning direction (the direction of X) which intersects perpendicularly with 
a scanning direction so that two or more shot fields on Wafer W may locate in said lighting field and an 
exposure field [ **** ], and performs step - and the - scan actuation which repeat the actuation which 
carries out scan (scan) exposure of each shot field on Wafer W, and the actuation which move to the 
exposure starting position of the following shot. This wafer stage WST is driven in the XY two- 
dimensional direction by the wafer stage mechanical component 24 containing a motor etc. 
[0068] The location in XY flat surface of the wafer stage WST is always detected by the wafer laser 
interferometer system 18 with the resolution of about 0.5-lnm through the migration mirror 17 formed 
in the top face. In fact here on the wafer stage WST X migration mirror which has the reflector which 
intersects perpendicularly with Y migration mirror which has the reflector which intersects 
perpendicularly with a scanning direction (the direction of Y), and a non-scanning direction (the 
direction of X) is formed. Although Y interferometer with which the wafer laser interferometer 18 also 
irradiates an interferometer beam at right angles to Y migration mirror corresponding to this, and X 
interferometer which irradiates an interferometer beam at right angles to X migration mirror are formed 
These are typically shown by drawin g 1 as the migration mirror 17 and a wafer laser interferometer 
system 18. That is, with this operation gestalt, the rest frame (rectangular coordinate system) which 
specifies the migration location of the wafer stage WST is prescribed by the length measurement shaft of 
Y interferometer of the wafer laser interferometer system 18, and X interferometer. This rest frame is 
also called "stage system of coordinates" to below. 

[0069] The positional information on the stage system of coordinates of the wafer stage WST (or rate 
information) is supplied to the main control system 20 through a stage control system 19 and this. 
According to directions of the main control system 20, the wafer stage WST is controlled by the stage 
control system 19 through the wafer stage mechanical component 24 based on the above-mentioned 
positional information (or rate information) of the wafer stage WST. 

[0070] Moreover, the reference mark plate FM is being fixed near the wafer W on the wafer stage WST. 
The front face of this reference mark plate FM is set as the same height as the front face of Wafer W, 
and the reference mark for the so-called base-line measurement and the reference mark of the reference 
mark and others for reticle alignment are formed in this front face. 

[0071] The alignment microscope AS of an off axis method is formed in the side face of projection 
optics PL. As this alignment microscope AS, the alignment sensor by which as (Field Image Alignment 
(FIA) system) is indicated by JP,2-54103,A, for example is used here. This alignment microscope AS 
irradiates at a wafer the illumination light (for example, white light) which has predetermined 
wavelength width of face, carries out image formation of a wafer and the image of the index mark on the 
index plate arranged in a field [ **** ] on the light-receiving side of image sensors (CCD camera etc.) 
with the image of the alignment mark on a wafer, an objective lens, etc., and detects. The alignment 
microscope AS turns and outputs the image pick-up result of an alignment mark (and reference mark on 
an orientation plate FM) to the main control system 20. 

[0072] The exposure optical system which is not illustrated [ which supplies the image formation flux of 
light for forming two or more slit images towards the best image formation side of projection optics PL 
to an aligner 100 from the direction of slant to the optical-axis AX direction further ], The multipoint 
focus detection system of the oblique incidence method which consists of the light-receiving optical 
system which is not illustrated [ which receives each reflected light bundle in the front face of the wafer 
W of the image formation flux of light through a slit, respectively ] is being fixed to the supporter 
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(illustration abbreviation) supporting projection optics PL. As this multipoint focus detection system, 
what is indicated by JP,5-190423,A, for example, and the thing of the same configuration are used, and, 
as for a stage control system 19, the wafer holder 25 is driven in a Z direction and the inclination 
direction based on the wafer positional information from this multipoint focus detection system. 
[0073] The main control system 20 is constituted including a microcomputer or a workstation, and 
generalizes and controls each part of a configuration of equipment. 

[0074] Next, it explains, meeting the flow chart of drawing 2 which shows the control algorithm by the 
main control system 20 with the aligner 100 of this operation gestalt constituted as mentioned above 
about the actuation at the time of performing exposure processing of the layer after the 2nd layer 
(second layer) to Wafer W, and referring to other drawings suitably. 

[0075] First, Reticle R is loaded on a reticle stage RST by the non-illustrated reticle loader, and reticle 
alignment and base-line measurement are performed by the main control system 20. By the main control 
system 20, the orientation plate FM on the wafer stage WST is specifically positioned directly under 
projection optics PL through the wafer driving gear 24. After detecting a relative position with the 1st 
reference mark of the pair for reticle alignment corresponding to the reticle alignment mark of the pair 
on Reticle R, and the reticle alignment mark of said pair on an orientation plate FM using the reticle 
alignment system 22, respectively, Only the design value of the specified quantity of base lines, for 
example, the amount, moves in XY side on the wafer stage WST, and the 2nd reference mark for the 
base-line measurement on an orientation plate FM is detected using the alignment microscope AS. At 
this time, the amount of base lines (the projection location of a reticle pattern and relative-position 
relation based on [ of the alignment microscope AS ] detection (index core)) is measured by the main 
control system 20 based on the relative-position relation between the detection core of the alignment 
microscope AS obtained at this time, and the 2nd reference mark and the relative position of the reticle 
alignment mark measured previously and the 1st reference mark on an orientation plate FM, and the 
measurement value of the wafer interferometer 18 corresponding to each. 

[0076] When such a series of dead works are completed, the flow chart of drawing 2 begins. The flow 
chart of this drawin g 2 shows the control algorithm of the main control system 20 in the case of 
processing two or more wafers, for example, 25 sheets, in the same lot. Moreover, as for all the wafers 
in a lot, various processings shall be performed at the same conditions and the same process as a 
premise. Furthermore, the counted value of the counter which is not illustrated [ which shows as a 
premise the wafer number in the lot mentioned later (m) ] shall be initialized by "1" (m<-l). 
[0077] First, in step 102, a wafer [ finishing / the exposure processing on the wafer holder 25 of drawin g 
1 ] (it is called lf W MI for convenience) and the unexposed wafer W are exchanged using a non-illustrated 
wafer loader. However, when there is no wafer W' on the wafer holder 25, the unexposed wafer W is 
only loaded on the wafer holder 25. 

[0078] At the following step 104, search alignment of the wafer W loaded on the wafer holder 25 is 
performed. Specifically, at least two search alignment marks (it is hereafter sketched as a "search mark") 
located in a periphery are mostly detected using the alignment microscope AS about a wafer W core to 
the symmetry. Detection of these two search marks is performed by setting the scale factor of the 
alignment microscope AS as a low scale factor, carrying out sequential positioning of the wafer stage 
WST so that each search mark may be located in the detection visual field of the alignment microscope 
AS. And based on the detection result (relative-position relation between the index core of the alignment 
microscope AS, and each search mark) of the alignment microscope AS, and the measurement value of 
the wafer interferometer 1 8 at the time of each search mark detection, the position coordinate on two 
stage system of coordinates of a search mark is searched for. After an appropriate time, a wafer W 
residual rotational error is computed from the position coordinate of two marks, and minute rotation of 
the wafer holder 25 is carried out so that this rotational error may be set to about 0. Thereby, the search 
alignment of Wafer W is completed. 

[0079] At the following step 106, when counted value m of the counter mentioned above judges whether 
it is beyond the predetermined value n, it judges whether the wafer W on the wafer holder 25 (wafer 
stage WST) is a wafer after the n-th sheet in a lot. Here, the predetermined value n is beforehand set as 
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the integer of 25 or less arbitration or more by two. It explains to below from on [ of explanation ] 
expedient as what is n= 2. In this case, since Wafer W is a wafer of a lot head (the 1st sheet) and it is m= 
1 by initial setting, it is denied and decision of step 106 progresses to the following step 108. 
[0080] At step 108, the position coordinate on the stage system of coordinates of all the shot fields on 
Wafer W is measured. Specifically, the position coordinate on the stage system of coordinates of the 
wafer alignment mark on Wafer W (wafer mark), i.e., the position coordinate of a shot field, is searched 
for like measurement of the position coordinate of each search mark at the time of the search alignment 
mentioned above. However, detection of a wafer mark is performed by setting the scale factor of the 
alignment microscope AS as a high scale factor. 

[0081] The statistics operation (EGA operation of a formula (2) mentioned above) using a least square 
method which is indicated by JP,61-44429,A etc. at the following step 1 10 based on the position 
coordinate of the shot field measured at the above-mentioned step 108 and the position coordinate on 
each design is performed, six parameter a-f (the rotation theta about the array of each shot field on 
Wafer W --) of the formula (1) mentioned above While computing correspondence in six parameters of 
the offset Ox and Oy of the scalings Sx and Sy of X and the direction of Y, Perpendicularity Ort and X, 
and the direction of Y Based on this calculation result and the position coordinate on the design of a shot 
field, the position coordinate (array coordinate) of all shot fields is computed, and the position 
coordinate of all the shot fields on that calculation result W, i.e., a wafer, is memorized to the 
predetermined field of an internal memory. 

[0082] At the following step 112, the linearity component and nonlinear component of the amount of 
location gaps are separated about all the shot fields on Wafer W. While specifically computing the 
difference of the position coordinate of each shot field computed at the above-mentioned step 110, and 
the position coordinate on each design as a linearity component of the amount of location gaps, the 
remainder which deducted said linearity component from the difference of the position coordinate of all 
the shot fields actually measured at step 108 mentioned above and the position coordinate on each 
design is computed as a nonlinear component. 

[0083] Based on the amount of location gaps which is the difference of the position coordinate (actual 
measurement) of all the shot fields computed during processing of the above-mentioned step 112, and 
the position coordinate on each design, and a predetermined performance index, the following step 1 14 
estimates the nonlinear distortion of Wafer W, and a complement function (function expressing the 
nonlinear component of the amount of location gaps (array gap)) is determined at it based on this 
evaluation result. 

[0084] Hereafter, processing of this step 1 14 is explained in full detail with reference to drawing 3 and 
drawing 4 . 

[0085] As a performance index for evaluating the nonlinear distortion of the above-mentioned wafer W, 
i.e., the regularity of a nonlinear component, and its degree, the performance index Wl (s) shown, for 
example by the degree type (8) is used. 
[0086] 
[Equation 6] 



[0087] The top view of the wafer W for explaining the semantic content of the performance index of an 
upper type (8) is shown in drawings! . In drawing 3 , the shot field SA as two or more partition fields 
(the total shots-per-hour N) is formed by matrix-like arrangement on Wafer W. The vector rk (k= 1, 2, 
i, .. N) shown by the arrow head in each shot field is a vector which shows the amount of location 
gaps of each shot field (array gap). 

[0088] In an upper type (8), N shows the total of the shot field in Wafer W, and k shows the shot 
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number of each shot field. Moreover, s shows the radius of the circle centering on the core of the shot 
field SAk which is shown in drawin g 3 and to which its attention is paid, and i shows the shot number of 
the shot field which exists in the circle of a radius s from the k-th shot field to which its attention is paid. 
Moreover, sigma to which i**s in a formula (8) was given means taking the total about all the shot fields 
that exist in the circle of a radius s from the k-th shot field SAk to which its attention is paid. 
[0089] Now, the function for the interior of a parenthesis of the right-hand side of the above-mentioned 
formula (8) is defined like a degree type (9). 
[0090] 

[Equation 7_ 



[0091] The place which the function fk (s) of an upper type (9) means is the average of the include angle 
costhetaik which the location gap vector rk (the 1st vector) of the shot field to which its attention is paid, 
and the location gap vector ri in the shot field of the perimeter (inside of the circle of a radius s) 
accomplish. Therefore, if the value of this function fk (s) becomes one, all the location gap vectors in all 
the shot fields in the circle of a radius s will have turned to the same direction. If it becomes zero, it will 
be said that the location gap vector in all the shot fields in the circle of a radius s has turned [ each 
other ] to the completely random direction. That is, Function fk (s) is a function for searching for the 
correlation about the direction of the location gap vector rk of the shot field to which its attention is 
paid, and each location gap vector ri of two or more shot fields of the perimeter, and this is a 
performance index for evaluating the regularity and extent of nonlinear distortion about the subregion on 



[0092] Therefore, the performance index Wl (s) of a formula (8) is exactly the averaging of the function 
fk at the time of making at SAN a sequential change of the shot field SAk to which its attention is paid 
from the shot field SA 1 (s). 

[0093] An example of the concrete performance index Wl corresponding to the wafer W shown in 
drawing 3 (s) is shown in drawing 4 . Without depending on a rule of thumb, since the value of Wl (s) 
changes according to the value of s according to the performance index Wl (s) so that clearly from this 
drawing_4 , the regularity and extent of nonlinear distortion of Wafer W can be evaluated, and the 
complement function which expresses the nonlinear component of the amount of location gaps (array 
gap) as follows can be determined by using this evaluation result. 

[0094] First, the function by which the fourier expansion into series was carried out as shown by for 
example, the degree type (10) and (11), respectively is defined as a complement function. 




Wafer W. 



[0095] 
[Equation 8] 
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[0096] 
[Equation 91 
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[0097] In an upper type (10), Apq, Bpq, Cpq, and Dpq are Fourier-series multipliers, and delta x (x y) 
shows X component (a complement value, i.e., correction value) of the nonlinear component of the 
amount of location gaps (array gap) of the shot field of a coordinate (x y). Moreover, delta x (x y) is X 
component of the nonlinear component of the amount of location gaps (array gap) of the shot field of the 
coordinate (x y) computed at step 112 mentioned above. 

[0098] the same - the upper - a formula - (- 1 1 --) - setting - Apq - ' - Bpq -- ' -- Cpq ~ ' - Dpq - ' 
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-- a Fourier-series multiplier -- it is — moreover, deltay (x y) « Y component (a complement value, i.e., 
correction value) of the nonlinear component of the amount of location gaps (array gap) of the shot field 
of a coordinate (x y) — being shown . Moreover, deltay (x y) is Y component of the nonlinear 
component of the amount of location gaps (array gap) of the shot field of the coordinate (x y) computed 
at step 112 mentioned above. Moreover, in a formula (10) and (1 1), D shows the diameter of Wafer W. 
[0099] Maximum pmax=P of Parameters p and q which determines what round term per diameter of a 
wafer fluctuation of the amount of location gaps of a shot field (array gap) exists with the function of an 
upper type (10) and (11), and the decision of qmax=Q are important. 

[0100] The reason is as follows. That is, it considers developing the nonlinear component of an array 
gap of the obtained shot field by the upper type (10) and (11) about all the shot fields of Wafer W now. 
In this case, when maximum pmax=P of Parameters p and q and qmax=Q are made into the maximum 
which corresponds when one period serves as a shot pitch as what fluctuation of the amount of location 
gaps of a shot field (array gap) has produced for every shot field, the case where the so-called large 
"jump shot" is contained compared with the shot field of others [ fields / one of / shot / error / 
alignment ] is considered. Such a jump shot is generated by local nonlinear distortion resulting from the 
foreign matter on the measurement error resulting from collapse of a wafer mark etc., or the rear face of 
a wafer etc. In such a case, it will contain to the measurement result of the jump shot, and a complement 
function will express. In order to prevent this, it is necessary to make P and Q into a value smaller than 
the maximum which corresponds when one period serves as a shot pitch and which was mentioned 
above. That is, as for the high frequency component resulting from the measurement result of a jump 
shot etc., it is desirable to remove and to express only the optimal low-frequency component with a 
complement function. 

[0101] So, with this operation gestalt, we decided to determine maximum pmax=P of Parameters p and 
q, and qmax=Q using the performance index Wl (s) of a formula (8) mentioned above. If it does in this 
way, even if a jump shot exists, there will almost be no correlation between the jump shot and 
surrounding shot field. Therefore, since the measurement result of the jump shot does not become the 
factor which makes the value of Wl (s) shown by the formula (8) increase, it becomes possible to skip 
by using a formula (8) as a result, and to reduce or remove the effect of a shot. That is, considering 
considering that the field within the radius s which is Wl(s) >0.7 is the field which has correlation 
mutually, and expressing the field with one complement value, in drawing 4 , such s is s= 3 from 
drawing 4 . P and Q can be written as follows using this value s= 3 and the diameter D of a wafer. 
[0102] 

P=D/s=D/3, Q=D/s=D/3 .... (12) 

[0103] Optimal P and Q can be determined by this and, thereby, the complement function of a formula 
(10) and (11) can be determined. 

[01 04] At the following step 1 18, in the complement function of a formula (10) and (1 1) determined as 
mentioned above The X component delta x (x y) of the nonlinear component of the amount of location 
gaps (array gap) of the shot field of the coordinate (x y) computed at step 1 12, and Y component deltay 
(x y) by calculating by substituting, respectively It progresses to step 122, after computing X component 
(the complement value, i.e., correction value) of a nonlinear component and Y component (the 
complement value, i.e., correction value) of an array gap of all shot fields on Wafer W. 
[0105] The array coordinate of all the shot fields memorized to the predetermined field in the internal 
memory mentioned above at step 122, It is based on the correction value of the nonlinear component of 
the amount of location gaps computed at the above-mentioned step 118 about each shot field. While 
computing the superposition amendment location where the amount of location gaps (a linearity 
component and nonlinear segment) was amended about each shot field The actuation to which the scan 
starting position for exposure of each shot field on Wafer W is made to carry out stepping of the wafer 
W one by one based on the data of the superposition amendment location, and the amount of base lines 
measured beforehand, The actuation which imprints a reticle pattern on a wafer, making a scanning 
direction carry out the synchronized drive of a reticle stage RST and the wafer stage WST is repeated, 
and exposure actuation by step - and - scanning method is performed. Thereby, the exposure processing 
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to the wafer W of a lot head (the 1st sheet in a lot) is completed. 

[0106] At the following step 124, it judges whether exposure of all the wafers in a lot was completed by 
judging whether the counted value m> 24 of the counter mentioned above is materialized. Here, since it 
is m= 1 , after being denied, and this decision progressing to step 126 and carrying out the increment 
(m<-m +1) of the counted value m of a counter, it returns to step 102. 

[0107] In step 102, the wafer of a lot head [ finishing / the exposure processing on the wafer holder 25 of 
drawing_l ] and the sheet [ 2nd ] wafer W in a lot are exchanged using a non-illustrated wafer loader. 
[0108] At the following step 104, search alignment of the wafer W (sheet [ 2nd ] wafer in a lot in this 
case) loaded on the wafer holder 25 is performed like the above-mentioned. 

[0109] at the following step 106, counted value m of the counter mentioned above judges whether they 
are n= 2 or more predetermined values - the wafer W on the wafer holder 25 (wafer stage WST) - the 
[ in a lot ] - it judges whether it is a wafer after the n= 2nd sheet. In this case, since Wafer W is a sheet 
[ 2nd ] wafer in a lot and it is m= 2, decision of step 106 is affirmed and shifts to step 120. 
[0110] At step 120, all the shot region coordinates on Wafer W are computed by the usual eight-point 
EGA. The wafer mark more specifically attached to eight shot fields (sample shot) to which it was 
beforehand chosen on Wafer W using the alignment microscope AS like the above-mentioned is 
measured, and the position coordinate on the stage system of coordinates of those sample shots is 
searched for. And the statistics operation (EGA operation of a formula (2) mentioned above) using a 
least square method which is indicated by JP,6 1-44429, A etc. based on the position coordinate of that 
sample shot for which it asked, and the position coordinate on each design is performed, and while 
computing six parameters of a formula (1) mentioned above, based on this calculation result and the 
position coordinate on the design of a shot field, the position coordinate (array coordinate) of all shot 
fields is computed. And it progresses to step 122, after memorizing the calculation result to the 
predetermined field of an internal memory. 

[01 1 1 ] At step 122, exposure processing to the sheet [ 2nd ] wafer W in a lot is performed by step - and - 
scanning method like the above-mentioned. Under the present circumstances, stepping of the wafer W to 
the scan starting position in the case of exposure of each shot field is faced. The array coordinate of all 
the shot fields memorized to the predetermined field in an internal memory, Based on the correction 
value of the nonlinear component of the amount of location gaps previously computed at step 118 about 
each shot field, the superposition amendment location where the amount of location gaps (a linearity 
component and nonlinear component) was amended about each shot field is computed. 
[01 12] After exposure of the sheet [ 2nd ] wafer W in a lot is completed as mentioned above, it judges 
whether it progressed to step 124 and exposure of all the wafers in a lot was completed, but processing 
of the above-mentioned step 102 - step 124 and a judgment are repeatedly made until the decision in 
here is denied, it returns to step 102 and exposure of all the wafers in a lot is completed henceforth. 
[0113] And if exposure of all the wafers in a lot is completed and decision of step 124 is affirmed, a 
series of processings of this routine will be ended. 

[01 14] As explained above, according to the operation gestalt of**** 1, installation of a performance 
index which was mentioned above can estimate the nonlinear distortion of Wafer W based on a clear 
basis, without depending on a rule of thumb. And based on that evaluation result, the nonlinear 
component of the amount of location gaps of each partition field on Wafer W (array gap) can be 
computed, and it can ask for an array gap (not only a linearity component but nonlinear component) of 
each shot field, as a result a superposition amendment location correctly based on this calculation result 
and the linearity component of an array gap of the shot field for which it asked by EGA. Therefore, a 
reticle pattern can be laid on top of each shot field on Wafer W very with high precision by imprinting a 
reticle pattern to each shot field on Wafer W, making the scan starting position for exposure of each shot 
field on Wafer W carry out stepping of the wafer W one by one based on the superposition amendment 
location of each above-mentioned shot field. 

[01 15] Moreover, with this operation gestalt, exposure of the sheet [ 2nd ] wafer W in a lot is faced. 
While amending the linearity component of an array gap of the shot field on a wafer based on the 
measurement result in the usual eight-point EGA, about the nonlinear component of an array gap of a 
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shot field It is regarded as that in which the wafer of a lot head and the sheet [ 2nd ] wafer have the same 
nonlinear component, and the value calculated at the lot head is used as it is about the correction value 
of a nonlinear component. For this reason, compared with the case where all points EGA are performed 
to all the wafers in a lot, a throughput can be improved by reduction of the number of measure points. 
[0116] In addition, although eight-point EGA shall be performed about the 2nd sheet or below in a lot 
with the above-mentioned operation gestalt, it is the number of measure points of EGA (if there are 
more alignment marks than the number of the unknown parameters (the above-mentioned operation 
gestalt six) for which it asks by the statistics operation (it usually corresponds to a sample shots per 
hour), it is natural.). [ of a thing good without limit ] 

[0117] Moreover, for example, chip shot field SAT on the wafer W shown by the imaginary line in 
drawing .3 - SA4' are considered, and the case where these chip shot fields are also exposed is 
considered. In this case, even if it is the case where the measure point of EGA is set as neither of a chip 
shot, of course with the operation gestalt of**** 1, the linearity component of the amount of location 
gaps can be amended [' / these / chip shot SAT-SA4] also about a nonlinear component. 
[0118] In addition, with the above-mentioned operation gestalt, it is based on the nonlinear component 
of the shot array coordinate computed by the EGA operation on the occasion of exposure of the wafer of 
a lot head using the measurement result of the wafer mark of all shot fields, and the array coordinate 
computed based on the complement function. Although each shot field shall be positioned to a scan 
starting position, it is good also as positioning each shot field to a scan starting position, without 
performing an EGA operation based on the actual measurement of the amount of location gaps of each 
shot field measured not only at this but at the step 108. 

[0119] Moreover, although processing from step 108 to step 118 will be repeatedly performed in the 
above-mentioned operation gestalt about the wafer of** (n-1) (two or more sheets) of the beginning in a 
lot when n is set as three or more integers under the present circumstances, the nonlinear component 
(correction value) of the array gap of all shot fields about the wafer from the 2nd sheet to the n-lst sheet 
in step 1 1 8 - for example, the thing to search for based on the average of the result of an operation of 
each time till then - then, it is good. Of course, you may make it use the average of the nonlinear 
component (correction value) by which the wafer after the n-th sheet (n>=3) is also computed, 
respectively with at least two wafers of up to ** (n-1) **. 

[0120] In addition, the performance index mentioned above is an example, it may replace with the 
performance index of a formula (8), and not only this but the performance index W2 (s) as shown by the 
following formula (13) may be used for it. 



[0122] According to the performance index of this formula (13), the correlation about the direction and 
size between the location gap vector rk (the 1st vector) of the shot field to which its attention is paid, and 
the location gap vector ri (the 2nd vector) in each shot field of that perimeter (inside of the circle of a 
radius s) can also be searched for. Usually, according to the performance index W2 (s) of this formula 
(13), compared with the above-mentioned operation gestalt, the regularity of nonlinear distortion of a 
wafer and its extent can be evaluated more correctly. However, in the performance index of this formula 
(1 3), although it is very rare that the precision of evaluation falls on the contrary according to the 
situation of generating of the amount of location gaps of each shot field on Wafer W although 
magnitude is also taken into consideration therefore, it may happen. 

[01 23] It is good also as evaluating the nonlinear distortion of a wafer by using the performance index 
Wl (s) of a formula (8), and the performance index W2 (s) of a formula (13) for coincidence, and 



[0121] 



[Equation 10] 




••(13) 
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searching for the radius s of the range which shows correlation with both these high performance indices 
(close to 1 both) in consideration of such a case. Moreover, what is necessary is just to determine the 
complement function mentioned above using s for which carried out in this way and it asked in this case. 

[01 24] In addition, processing of step 1 14 in the operation gestalt of the above 1st may be omitted. That 
is, the nonlinear component of the amount of location gaps separated in step 1 12 may be used in step 
122 as it is as a nonlinear component (correction value) of the amount of location gaps of each shot 
field. 

[0125] Moreover, with the operation gestalt of the above 1st, when referred to as n>=3, it does not need 
to be good to detect the coordinate value of all shot fields by at least one of two or more wafers [ up to / 
** / 1 - (n-1) ] (substrate), either, and the at least one wafer does not need to contain a sheet [ 1st ] wafer. 
Furthermore, the shot fields where a coordinate value (mark) is detected with the wafer of eye ** in the 
operation gestalt of the above 1st (n-1) may not be all shot fields. What is necessary is just to detect a 
coordinate value about the shot field in every other one, especially when the inclination of nonlinear 
distortion is expected to have gathered mostly to some extent all over a wafer. Moreover, although the 
coordinate value of the alignment mark of an alignment shot field (it is the shot field of the selected 
specification when all shot fields or two or more specific shot fields of them are chosen as a sample 
shot) shall be used by the EGA method According to the coordinate value on the design, Wafer W is 
moved for every alignment shot field. For example, the mark on Reticle R, Or the amount of location 
gaps with the index mark of the alignment microscope AS may be detected, and the amount of location 
gaps from the coordinate value on a design may be computed for every shot field by the statistics 
operation using this amount of location gaps, or the amount of amendments of the step pitch between 
shot fields may be computed. This is the same also in a weighting EGA method or the shot Uchida point 
EGA method mentioned later. 

[0126] That is, by the EGA (weighting EGA, shot Uchida point EGA, blocking EGA, etc. are included) 
method, as long as it is the positional information not only about the coordinate value of an alignment 
shot field but an alignment shot field and is the suitable information for statistics processing, a statistics 
operation may be performed using what kind of information, and as long as it is the information about 
the location of not only the coordinate value of each shot field but each shot field, what kind of 
information may be computed. 

[01 27] Furthermore, with the operation gestalt of the above 1st, although it explained on the assumption 
that an EGA method, a weighting EGA method may be used instead of an EGA method, or a shot 
Uchida point EGA method etc. may be used. In addition, the shot Uchida point EGA method is 
indicated by JP,6-349705,A etc. Two or more alignment marks are detected for every alignment shot 
field, X, Y coordinate every, respectively Telescopic motion of the wafer which it is made to obtain and 
is used by the EGA method, [ two or more ] Besides the wafer parameter corresponding to rotation etc., 
the rotational error of a shot field, The positional information of each shot field, for example, a 
coordinate value, is computed using the model function which contains at least one of perpendicularity 
and the shot parameters (chip parameter) corresponding to a scaling as a parameter. 
[0128] When this is explained further in full detail, this shot Uchida point EGA method Two or more 
alignment marks arranged by fixed relative-position relation on a design to the criteria location in each 
shot field arranged on the substrate, respectively (a mark of-dimensional [ 1 ]) It is the alignment mark 
of the predetermined number out of the alignment mark which a two-dimensional mark is formed 
someday, respectively and exists on these substrates. More [ total / of the wafer parameter with which 
the sum of the number of X positional information and the number of Y positional information is 
contained in the above-mentioned model function, and a shot parameter ] And the positional information 
of the alignment mark of the predetermined number from which two or more positional information is 
acquired in the same direction about the same alignment shot field at least is measured. And by 
substituting such positional information for the above-mentioned model function, and carrying out 
statistics processing using a least square method etc., the parameter contained in that model function is 
computed, and the positional information of each shot field is computed from the positional information 
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on the design of this parameter and the criteria location in each shot field, and the relative-position 
information on the design of the alignment mark to a criteria location. 

[0129] Although the coordinate value of an alignment mark may be used as positional information also 
in this case, as long as it is the positional information about an alignment mark and is the suitable 
information for statistics processing, a statistics operation may be performed using what kind of 
information. 

[0130] Moreover, when applying this invention to a weighting EGA method, a formula (4) or the weight 
parameter S of (6) is determined using the above-mentioned performance index. Specifically, it searches 
for like step 108 of drawin g 2 mentioned above by measuring the position coordinate of all the shot 
fields on a sheet [ in a lot / 1st ] wafer, for example, calculating the difference of this measurement result 
and the design value of each shot field, the amount of location gaps, i.e., the location gap vector, of each 
shot field. Subsequently, based on this location gap vector and performance index Wl (s) of a formula 
(8), the nonlinear distortion of Wafer W is evaluated, for example, it considers that the field within the 
radius s which is Wl(s) >0.8 is the field which has correlation mutually, and asks for such s. And it can 
determine, without depending a formula (4) or the weight parameter S in (6) as a result weighting Win, 
or Win* on a rule of thumb by multiplying by the multiplier remaining as it is or fixed, for example, 
assigning the value of this s to B of a formula (7). 

[0131] Thus, the weighting EGA method which determines weighting Win or Win 1 as a weight 
parameter S list is adopted, for example, the two following processing sequences can be considered as a 
processing sequence of the wafer of one lot, for example. 

[0132] (The 1st sequence) For example, after processing steps 108 and 1 10 of drawing 2 to the wafer of 
a lot head, following a. - d. are processed one by one. 

[0133] a. Compute the amount of location gaps of all shot fields, b. The weight parameter S is 
determined as mentioned above using the amount of location gaps, and the above-mentioned 
performance index, c. Compute the array coordinate of all shot fields with a weighting EGA method 
using the weight parameter S. d. Create the map (complement map of a nonlinear component) of the 
nonlinear component (correction value) of an array gap of all shot fields based on the difference of the 
array coordinate (weighting EGA result) searched for by above-mentioned c, and the array coordinate 
(EGA result) searched for at step 110. 

[0134] And the exposure to the wafer of a lot head is faced. Based on the complement map of the above- 
mentioned nonlinear component, and the array coordinate searched for at step 110, the superposition 
amendment location of each shot field is computed. Exposure of step - and - scanning method is 
performed making the scan starting position for exposure of each shot field on Wafer W carry out 
stepping of the wafer W one by one based on the data of the superposition amendment location, and the 
amount of base lines measured beforehand. About the wafer after the 2nd sheet, step 120 is processed, 
the superposition amendment location of each shot field is computed based on the result of the usual 
eight-point EGA of this step 120, and the complement map of the above-mentioned nonlinear 
component, and exposure of step - and - scanning method is performed like the above using the data of 
that superposition amendment location. 

[0135] According to this 1st sequence, effectiveness equivalent to the 1st operation gestalt mentioned 
above can be acquired. 

[0136] (The 2nd sequence) For example, after performing position-coordinate measurement of all shot 
fields like step 108 of drawing 2 to the wafer of a lot head, the amount of location gaps which is the 
difference of the measurement result and array coordinate on a design is computed about all shot fields. 
Next, the weight parameter S is determined as mentioned above using the amount of location gaps, and 
the above-mentioned performance index. Next, the array coordinate of all shot fields is computed with a 
weighting EGA method using the weight parameter S. And exposure of step - and - scanning method is 
performed, making into a superposition amendment location the array coordinate of all the shot fields 
computed by the above-mentioned weighting EGA method on the occasion of the exposure to the wafer 
of a lot head, and making the scan starting position for exposure of each shot field on Wafer W carry out 
stepping of the wafer W one by one based on the data of the superposition amendment location, and the 
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amount of base lines measured beforehand. 

[0137] On the occasion of the alignment of the wafer after the 2nd sheet, based on the weight parameter 
S determined on the occasion of the alignment of the wafer of a lot head, it opts for the number of 
sample shots, and arrangement, and the array coordinate of each shot field is computed with a weighting 
EGA method with measurement of the position coordinate of the alignment mark of the determined 
sample shot based on the measurement result. Of course, it cannot be overemphasized that weighting 
according to the weight parameter S determined on the occasion of the alignment of the wafer of a lot 
head on this occasion is performed. And exposure of step - and - scanning method is performed for the 
computed array coordinate to the wafer after the 2nd sheet as a superposition amendment location. 
[0138] Namely, this 2nd sequence evaluates the nonlinear distortion of the wafer of a lot head on the 
occasion of the alignment of the conventional weighting EGA method, using the performance index 
mentioned above, and it determines it, without depending for the weight parameter S on a rule of thumb 
about the 2nd sheet or subsequent ones as well as the wafer of a lot head based on that evaluation result. 
Since according to this 2nd sequence suitable weighting can be performed while being able to determine 
the arrangement and the number of suitable sample shots according to extent of nonlinear distortion of a 
wafer, and magnitude, in spite of adopting the conventional weighting EGA method, it becomes possible 
to realize highly precise superposition exposure by setup of a necessary minimum sample shot. 
[0139] « — 2nd operation gestalt» — next, the 2nd operation gestalt of this invention is explained 
based on dr awin g 5 . This 2nd operation gestalt of an equipment configuration etc. is the same as the 1st 
operation gestalt mentioned above, and since it is only that the control algorithms of the main control 
system 20 differ, it explains this difference as a core below. 

[0140] The flow chart which shows the control algorithm by the main control system 20 with the aligner 
of the operation gestalt of **** 2 in case exposure processing of the layer after the 2nd layer (second 
layer) is performed to Wafer W is shown in drawin g 5 . 

[0141] In the same procedure as the 1st operation gestalt mentioned above, when a series of dead works, 
such as a reticle load, reticle alignment, and base-line measurement, are completed, the flow chart of 
dra win g 5 begins. The flow chart of this drawing 5 shows the control algorithm of the main control 
system 20 in the case of processing two or more wafers, for example, 25 sheets, in the same lot. 
Moreover, as for all the wafers in a lot, various processings shall be performed at the same conditions 
and the same process as a premise. Furthermore, the counted value of the counter which is not illustrated 
[ which shows as a premise the wafer number in the lot mentioned later (m) ] shall be initialized by 
'T'(m<-1). 

[0142] first, in step 202, a wafer [ finishing / the exposure processing on the wafer holder 25 of drawin g 
1 ] (it is called "W" for convenience) and the unexposed wafer W are exchanged using a non-illustrated 
wafer loader (or the case where there is no wafer W on the wafer holder 25 ~ the unexposed wafer W - 
the wafer holder 25 top ~ only ~ loading). 

[0143] At the following step 204, the same procedure as the 1st operation gestalt mentioned above 
performs search alignment of the wafer W loaded on the wafer holder 25. 

[0144] At the following step 206, when counted value m of the counter mentioned above judges whether 
it is beyond the predetermined value n, it judges whether the wafer W on the wafer holder 25 (wafer 
stage WST) is a wafer of n-th ** henceforth in a lot. Here, the predetermined value n is beforehand set 
as the integer of 25 or less arbitration or more by two. It explains to below from on [ of explanation ] 
expedient as what is n= 2. In this case, since Wafer W is a wafer of a lot head (the 1st sheet) and it is m= 
1 by initial setting, it is denied and decision of step 206 progresses to the following step 208. 
[0145] At step 208, the position coordinate on the stage system of coordinates of all the shot fields on 
Wafer W is measured like step 108 mentioned above. 

[0146] At the following step 210, the amount of location gaps (the amount of location gaps from a 
design value) is computed about all the shot fields on Wafer W based on the measurement result of the 
above-mentioned step 208, respectively. 

[0147] Using the location gap and performance index for every shot field which were computed at the 
above-mentioned step 210, the following step 212 estimates the nonlinear distortion of Wafer W, and 



http : // w ww4 . ipd 1 . ncipi . go .j p/cgi -bin/tran_web_cgi_ejj e 



7/31/2006 



JP,2001-345243,A [DETAILED DESCRIPTION] 



Page 21 of 24 



the shot field on Wafer W is blocked to two or more blocks at it based on the evaluation result. The 
performance index Wl (s) of a formula (8) specifically mentioned above based on the amount of 
location gaps for every shot field computed at step 210 and the performance index W2 (s) of a formula 
(13) are searched for, respectively, and the value of a radius s from which each performance index is set 
[ both ] to 0.9-1, for example is calculated. Based on this radius s 5 the range of the shot field which 
adjoins mutual [ which shows an inclination which the amount of location gaps (nonlinear distortion) 
resembled mostly ] is computed. Based on this calculation result, two or more shot fields on Wafer W 
are blocked. The information on the shot field for every block is matched with the measurement value of 
the amount of location gaps in the typical shot field within each block, for example, one shot field of the 
arbitration belonging to each block, respectively, and it memorizes to the predetermined field in an 
internal memory. 

[0148] And at the following step 216, superposition exposure is performed based on the amount of 
location gaps of the representation shot field within each block. Specifically, the superposition 
amendment location of each shot field on Wafer W is first computed based on the position coordinate 
(array coordinate) of the shot field on a design, and the location gap data in the representation shot field 
within the block with which each shot field belongs. Namely, about the shot field belonging to each 
block, the superposition amendment location of each shot field on Wafer W is computed by the location 
gap data amending the position coordinate on the design of each shot field within a block, respectively, 
using the location gap data in the representation shot field in common. And the actuation which imprints 
a reticle pattern on a wafer, making a scanning direction carry out the synchronized drive of the 
actuation to which the scan starting position for exposure of each shot field on Wafer W is made to carry 
out stepping of the wafer W one by one, and a reticle stage RST and the wafer stage WST based on the 
data of the superposition amendment location and the amount of base lines measured beforehand is 
repeated, and exposure actuation by step - and - scanning method is performed. Thereby, the exposure 
processing to the wafer W of a lot head (the 1st sheet in a lot) is completed. 

[0149] At the following step 218, it judges whether exposure of all the wafers in a lot was completed by 
judging whether the counted value m> 24 of the counter mentioned above is materialized. Here, since it 
is m= 1 , after being denied, and this decision progressing to step 220 and carrying out the increment 
(m<-m +1) of the counted value m of a counter, it returns to step 202. 

[01 50] In step 202, the wafer of a lot head [ finishing / the exposure processing on the wafer holder 25 of 
drawing 1 ] and the sheet [ 2nd ] wafer W in a lot are exchanged using a non-illustrated wafer loader. 
[0 1 5 1 ] At the following step 204, search alignment of the wafer W (sheet [ 2nd ] wafer in a lot in this 
case) loaded on the wafer holder 25 is performed like the above-mentioned. 

[0152] at the following step 206, counted value m of the counter mentioned above judges whether they 
are n= 2 or more predetermined values - the wafer W on the wafer holder 25 (wafer stage WST) - the 
[ in a lot ] - it judges whether it is a wafer after the n= 2nd sheet. In this case, since Wafer W is a sheet 
[ 2nd ] wafer in a lot and it is m= 2, decision of step 206 is affirmed and shifts to step 214. 
[0153] At step 214, a location gap of the representation shot field within each block is measured. Based 
on the information on blocking memorized to the predetermined field in an internal memory, one shot 
field of arbitration is chosen from from as a representation shot field among the shot fields belonging to 
each block, respectively, and, specifically, the position coordinate in the stage system of coordinates of 
the wafer mark of the representation shot field for each [ these ] the block of every is detected. And 
based on that detection result, the amount of location gaps from the position coordinate on the design of 
the wafer mark of the representation shot field for every block is computed, and it progresses to step 
216, after updating the measurement value of the amount of location gaps which matches with the 
information on each block using this calculation result, and is memorized to the predetermined field in 
an internal memory. 

[01 54] In addition, in this step 214, even if the number of the representation shot fields chosen from 
from among the shot fields belonging to each block is not necessarily one, they may be two or more shot 
fields of a number smaller than the total of the shot field belonging to each block of arbitration. When 
choosing two or more shot fields as a representation shot field, it is good also as updating the 
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measurement value of the amount of location gaps which computes the amount of location gaps from the 
position coordinate on the design of the wafer mark of each shot field like ****, respectively, matches 
with the information on each block using the average value of those calculation results, and is 
memorized to the predetermined field in an internal memory. 

[0155] At step 216, exposure processing to the sheet [ 2nd ] wafer W in a lot is performed by step - and - 
scanning method like the above-mentioned. And after exposure of the sheet [ 2nd ] wafer W in a lot is 
completed, it judges whether it progressed to step 218 and exposure of all the wafers in a lot was 
completed, but processing of the above-mentioned step 202 - step 218 and a judgment are repeatedly 
made until the decision in here is denied, it returns to step 202 and exposure of all the wafers in a lot is 
completed henceforth. 

[0156] And if exposure of all the wafers in a lot is completed and decision of step 218 is affirmed, a 
series of processings of this routine will be ended. 

[0157] According to the operation gestalt of **** 2 explained above, installation of a performance index 
can estimate the nonlinear distortion of Wafer W like the 1st operation gestalt mentioned above based on 
a clear basis, without depending on a rule of thumb. Based on the evaluation result, each shot field on 
Wafer W is blocked for every shot field in which distortion of the same inclination exists. A block for 
every block and as one unit Since wafer alignment (it is hereafter called the "Brock Bayh Brock" 
method for convenience) of the conventional die Bayh die method and the same method is performed, it 
can ask for an array gap of each shot field almost correctly not only including a linearity component but 
including a nonlinear component. Therefore, a reticle pattern can be laid on top of each shot field on 
Wafer W very with high precision by imprinting a reticle pattern to each shot field on Wafer W, making 
the scan starting position for exposure of each shot field on Wafer W carry out stepping of the wafer W 
one by one based on an array gap of each above-mentioned shot field. 

[0158] Moreover, with this operation gestalt, it is only measuring the amount of location gaps about the 
representation shot field for every Brock as what distortion of the inclination for the wafer of a lot head 
and the wafer after the 2nd sheet to be the same produces on the occasion of exposure of the wafer W 
after the 2nd sheet in a lot, using the same Brock division as it is. For this reason, compared with the 
case where location measurement of all shot fields is performed, a throughput can be improved by 
reduction of the number of measure points about all the wafers in a lot. 

[01 59] In addition, exposure of the wafer of a lot head is faced with the operation gestalt of the above 
2nd, It is based on the position coordinate (array coordinate) of the shot field on a design, and the 
location gap data in the representation shot field in Brock to whom each shot field belongs. Although the 
superposition amendment location of each shot field on Wafer W shall be computed and each shot field 
shall be positioned to a scan starting position based on a calculation result It is good also as positioning 
each shot field to a scan starting position based on the calculation value of the amount of location gaps 
of each shot field computed at step 210, without performing not only this but the above operations. 
[0160] Moreover, although processing from step 208 to step 212 will be repeatedly performed in the 
operation gestalt of the above 2nd about the wafer of** (n-1) (two or more sheets) of the beginning in a 
lot when n is set as three or more integers Under the present circumstances, what is necessary is just to 
suppose that the evaluation result of each time till then is synthetically taken into consideration, for 
example, and blocking of a shot field is determined at step 212 about the wafer of up to [ from the 2nd 
sheet ] ** (n-1) **. Moreover, it is also good for the wafer of up to ** (n-1) ** not to determine 
blocking of a shot field, respectively, and to determine blocking only by at least one sheet. 
[0161] In addition, although an alignment mark is detected for every shot field and the coordinate value 
was calculated with the above 1st and the 2nd operation gestalt in order to evaluate the nonlinear 
distortion of Wafer W Where a wafer is positioned not only to this but to the coordinate value which 
applied the amount of base lines to the coordinate value on the design for every shot field, the alignment 
microscope AS detects an alignment mark, and the amount of location gaps with an index mark is 
detected. You may make it evaluate nonlinear distortion mentioned above using this amount of location 
gaps. Furthermore, the reticle alignment system 22 is used instead of the alignment microscope AS, the 
amount of location gaps of that alignment mark and mark of Reticle R is detected for every shot field, 
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and you may make it evaluate nonlinear distortion mentioned above using this amount of location gaps. 
Namely, on the occasion of evaluation of nonlinear distortion, it is not necessary to necessarily calculate 
the coordinate value of a mark, and if it is the positional information about the shot field corresponding 
to an alignment mark or this, no matter it may be what information, nonlinear distortion mentioned 
above using this can be evaluated. 

[0162] In addition, based on the radius s acquired by the evaluation result using the above-mentioned 
performance index, the number of EGA measure points in an EGA method, a weighting EGA method, 
or a shot Uchida point EGA method can also be determined appropriately. 

[0163] In addition, although each above-mentioned operation gestalt explained the case where the FIA 
system (image formation-type alignment microscope) of an off axis method was used, as a mark 
detection system, the mark detection system of not only this but what kind of method may be used. 
Namely, the method which detects the diffracted light except the image formation method (image- 
processing method) with which a detection method is further adopted by a FIA system etc., or the 
scattered light even if it is which method of a TTR (Through The Reticle) method, a TTL (Through The 
Lens) method, and an off axis method (it does not matter even if it is a LSA (Laser Step Alignment) 
system, a LIA (Laser interferometric Alignment) system, etc.) 

[0164] Furthermore, the location detection approach concerning this invention may be realized by any of 
software and hardware in an aligner. Moreover, of course, this invention can completely apply similarly 
the aligner of various methods including the aligners (X-ray aligner etc.) of not only the aligner of step - 
like each above-mentioned operation gestalt, and - scanning method but a step-and-repeat method or a 
pro squeak tea method to repair equipments other than an aligner, a wafer prober, etc. 
[01 65] In addition, the illumination light for exposure (energy beam) used with an aligner may not be 
restricted to ultraviolet radiation, and charged-particle lines, such as an X-ray (EUV light is included), 
an electron ray, and an ion beam, etc. are sufficient as it. Moreover, the aligner used for manufacture, 
such as a DNA chip, a mask, or a reticle, may be used. 

[0166] «device manufacture approach» Next, the operation gestalt of the manufacture approach of 
the device which used the aligner concerning each operation gestalt mentioned above and its exposure 
approach at the lithography process is explained. 

[0167] The flow chart of the example of manufacture of devices (semiconductor chips, such as IC and 
LSI, a liquid crystal panel, CCD, the thin film magnetic head, micro machine, etc.) is shown in drawing 
6 . As shown in drawin g 6 , first, in step 301 (design step), the function and engine-performance designs 
of a device (for example, circuit design of a semiconductor device etc.) are performed, and the pattern 
design for realizing the function is performed. Then, the mask in which the designed circuit pattern was 
formed is manufactured in step 302 (mask manufacture step). On the other hand, in step 303 (wafer 
manufacture step), a wafer is manufactured using ingredients, such as silicon. 
[0168] Next, in step 304 (wafer processing step), an actual circuit etc. is formed on a wafer with a 
lithography technique etc. so that the mask and wafer which were prepared at step 301 - step 303 may be 
used and mentioned later. Subsequently, in step 305 (device assembly step), device assembly is 
performed using the wafer processed at step 304. A dicing process, a bonding process, and processes, 
such as a packaging process (chip enclosure), are included in this step 305 if needed. 
[0169] Finally, in step 306 (inspection step), the check test of the device produced at step 305 of 
operation, an endurance test, etc. are inspected. After passing through such a process, a device is 
completed, and this is shipped. 

[0170] The detailed example of a flow of the above-mentioned step 304 in the case of a semiconductor 
device is shown in drawin g 7 . In drawing 7 , the front face of a wafer is oxidized in step 311 (oxidation 
step). An insulator layer is formed in a wafer front face in step 312 (CVD step). In step 313 (electrode 
formation step), an electrode is formed by vacuum evaporationo on a wafer. Ion is driven into a wafer in 
step 314 (ion implantation step), the above step 31 1 - step 314 - each constitutes the head end process 
of each phase of wafer processing, and is chosen and performed according to required processing in 
each phase. 

[01 71 ] In each phase of a wafer process, after an above-mentioned head end process is completed, as it 
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is the following, a tail end process is performed. By down stream processing, a sensitization agent is 
first applied to a wafer in step 315 (resist formation step) after this. Then, in step 316 (exposure step), 
the circuit pattern of a mask is imprinted to a wafer by the aligner and the exposure approach which 
were explained in the top. Next, the wafer exposed in step 317 (development step) is developed, and the 
exposed member of parts other than the part into which the resist remains is removed by etching in step 
318 (etching step). And the resist which etching ended and became unnecessary is removed in step 319 
(resist removal step). 

[01 72] By carrying out by repeating the head end process and tail end process of these, a circuit pattern 
is formed on a wafer multiplex. 

[01 73] In an exposure process (step 316), if the device manufacture approach of this operation gestalt 
explained above is used, since the aligner and its exposure approach of the above-mentioned operation 
gestalt are used on the occasion of exposure processing of the wafer for every lot, the superposition 
precision of a reticle pattern and the shot field on a wafer will be maintained with high precision, and 
exposure will be performed by the high throughput. Consequently, it can become possible to imprint a 
more detailed circuit pattern with a sufficient superposition precision on a wafer, and improvement in a 
throughput and an interval can raise the productivity (the yield is included) of the micro device of a high 
degree of integration. When using the vacuum-ultraviolet light sources, such as F2 laser light source, for 
the light source especially, even if minimum line width is that [ about 0.1 -micrometer ], improvement in 
the productivity is possible for improvement in the resolution of projection optics, and an interval. 
[0174] 

[Effect of the Invention] As explained above, according to the evaluation approach concerning this 
invention, the nonlinear distortion of a substrate is not depended on a rule of thumb, but it is effective in 
the ability to evaluate appropriately. 

[01 75] Moreover, according to the location detection approach concerning this invention, in processing 
two or more substrates, it is not based on a rule of thumb, but is effective in the location of two or more 
partition fields on a substrate being detectable with a sufficient precision by the high throughput. 
[01 76] Moreover, the outstanding effectiveness that both exposure precision and a throughput can be 
raised in carrying out exposure processing of two or more substrates according to the exposure approach 
concerning this invention is **. 

[0177] Moreover, according to the device manufacture approach concerning this invention, it is effective 
in the ability to raise the productivity of a micro device. 
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ay.) tc^-tra* 1 i > t^anAj^ttaw*? 

[ 0 0 0 8 ] 
[fell 

H) £ (4x„ . £y fl > 4l/fc4*. C©*fW&S 

r«»fc4 «©m©^*»ei*3« ( 2 > t*sn 

[0010] 
[K2] 

[0 0 1 1 ] *CX\ C©5fc£g/Nc?AJ: V^<?>' 

->8, I), c. d, e. f &*i«>ti«A^. EG Aii 

Kit ±©ffi?*aa( 4 ccfi^ »f , * x; x±©£*c a 

EGA**ri«x>\J:©l'9 * hraWfbNi 

^cw^urte^c^^, astnttEGASiflc 

[00 12] S*£Bffi!©£fc£tf, 
S*^Ctov»^^*ffl»lfitt4 , <0'/D-b^Ill«:afc 
fc W * ■tod«'C« 1 9 x; x©g*K#««fl 
tttt£;0£G&t4#»«, -tCDIIRHit/rtt. ifi#<>> 

x^-s>**finaiB©M*ft 4#*> d , &£©«£, 



(4) #32 00 1-345243 

5 

[ o 013] c©* )tcbx±oMx>f\±<»mimtt 

EflJMS£tt. r**>*#WBftS*«»Kl«. EGA 
*»CJ: 9*HtT6C 4«aSr*& f 

[o 014] m&vit* c©£ vjrtfSK&i,. m\t 

WWS - 3 0 4 0 7 7*£ttfr4r£im(CH93n& 
l4?*6ratt(*EGA#3M>4x"7?4jO HOCJ: 

ottito *c4#v<*4ra»i> 0 ccc, c©«#tt» 
e g htttc<iK*xwwzwimr&. 

[ 0 0 1 5 ] T*fc>*>, C©»*tttt EGA^Cii, 
io $x/x±©ig&©S'3 ? h(W (KKBI1P.«> ©5*5. * 
WIR8Afci'4< tt»3"7W>^> * h©»ih 
M^cfcC*«ttBMtttlffr4, >x^r. *xm 
±©f » * hllMWCC, SH^a * HWB <*©4*& 
£> 4^>7'^t'3 h (tO+'bA) ©&t4©lg]© 
gltt^lSDtT. H(|i4'>x^±'CTO 

tts 5 nfeWEflwa = 4 ©h©kje < » i > 4 , 

Si*SI§«4^>7^>>=5 9 h©S*4©flS]©l»£ (It 

ccte 6(UBH £©« i ic a* WW tm*, tfo c ©^ 

«£. XI*Mft&¥J*ft«!B«) ttf 9 C4«c 
flx^±©»ft©«'3 h«*©«*©iMjS«*±ic 

4, 

[ 0 0 1 6 3 C ©J: ^ ft«#f*W E G A^ccJ: -5 4 , 

©f » ? m«**BI*. &j£K7^>'>h'f*C4 

[00 17] 4C4T-, GA*SXW. JbB 

affiict>fel7jk3n4J:^ir. «*lttt©S (4) 

J: ^ «c«e©zs«a E , *4 «t&J:94c^y"* 
a. b, c. d. e, f ? MHiM(C«»«. 
[ 0 0 18] 
40 [S3] 

[ 0 0 1 9 ] ±S£ ( 4 > Kttl'-C, L k Ji, j#»4w4 
y^>v?h£©R«?*4. SI*. 
50 [0020] ^^C^ii, «#ft»EGA*aTtt. -X© 
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(5> rftSftijr^ftaao^awE,' *»*t4 

W«^>-*a, b. c. d. e, f£^s??h 

[ 0 0 2 1] 
[K4] 

[0 02 21 ±Se<6> U.l*, ftftift* 

v \\m < iflOt's-; 4&1£ <9x 

>vfe>*> 4©Bfc, U.tt, n#B©*>:/*fs* 
h4*S£ Ox^-fe>*> ^MEfE?**. *fc, S 
<4> , (6> Ktoitft^-rf-^stt, -Wiur;x 

a <7> rf^ft&o 

[ 0 0 2 3] 



[0 02 4 1 SC(7) «Ctetr»r, Btt. km*-*-* 
t*9, 5 >'-*B0ttffiMSttl*. *x;\ 

>^> 3 ? hcc-«H (ETF, *K rv-vj 

1/9 * YQto»&< t£Z><QX\ EG A*^C» £ 

n*«Mucis<ft4. is«v->Ai/ha^«^*. w« 

fttM^jUVsi „ hOftaVK^ ft4©T\ D/D*35 

rff€>n*ttJRKia< ft*. 

[ 0 0 2 5 ] 

[ftW^KRl/A^ifSIMEl 'RttCHHHU-Cli. 
±i«Ufc«3M<2-rf--*tf:. 5KB <«7^x^4EU'/ 
tM*) GCJttT4C4#WC*4#, ^Oifi^ti, 

-? x <, > ft i « &» . tsfeMnK&E? * is** -7 fc. 

[ 0 0 2 6 1 * fc, S^fl4i E C A*SCCtt, £B*TC> 
•5x^ft*|tt9tt:«i , r&«^, *n60«5x^*B- 
a>^P-bX4«fc , ?x^vc*-7 , C<). ±TT<D0x^tCft 
UX:l>U< 4&S«3nfctf>9 r jUl'ff ? HC-wCI* 

CAM«^^C»rSt««:tf COD J: ^ 

[0027] <*6lC t fit*. a»rtWECA*SIWC 
It EGAitHiScWRfc. lI»Mfc*0fc*UC<,»fc. 



(5) WI2 0 0 1 -3 4 5243 

8 

[ 0 0 2 8] *«H9tt. «**4*MK)TCCft <*ft&<><!> 
T\ «MHOgnit ItfiOMWJ&SAttllRBICC 

4C 4CC#>4» 

[ 0 0 2 9] *&9WB2VMmt. «MUcJ:6r. 

10 [ 0 0 3 0 ] *^^3©Bfili. ttft&4>S«4:S 
4, 

[0 0 3 ! 1 *£*jQ*4®Bftti. a 

«§«T4C4K*4o 
[ 0 0 3 2] 

[WffltKft'T^feftWSl 1 CC£ttCD«M| 

[ 0 0 3 3] cncc J:n«. ««±©1f *<0EBWS«© 

* Rl 1 ^ 5? h ^^JHBOtttt^EBHIK^Ktl^n 
fi9dt«SS»«)MBItt«{llk4:rar&. C©»iilW 

^©gST&BH««i*C!>jglH<OBfflfLWtK:«, ^ 

4 . *«)EB!»RWiJaia©Bia«W4©tlM^»^*1? 
* 4 * 6 , ftmmKlB&WmMLi - & C t «: J: 
0 . «0>J: ^attV«Wl*«4Rin(CIEffr « C 4 

[ 0 0 3 4] »«CC#*^ft^<r«W»JtC J: 

^>T. atoccHfflr*C4^Bll64ft^o C(0a? 

so ga«*5W4W«^ {im\mmmim^h^-po> 
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UUMtthCtWV**, JBtft, (UHMOItfllfclfll' 

nA. 

[ i) 0 3 5 ] C t*#«2 CCEfrDjH! 

tf>*u < , mSHBHttl*. MCg ! ^ *h JU &HB&* 

2 * * h & ©nw>#fflRtt* * $ «c » r 
#a fcwwift'C* a c £ <i t/ r b A^o 

[ i) 0 3 6] ±S25#*3J[ 1 SO' 2 KBtMfeJWiKfcl' 
X. lB*«3<Cl2w<^ftWC4P<, ma!MlifiB»*»H- 

[ 0 0 3 7 ] _hiatfr*Jg i -3 tcBfltttftJHJfcfei' 
x. !8*3i4«:ia<8fl>ftBfl©ja<, MBIMflHKt*, ft 

maw 1 * i? h *©JaiK)a»CD^ 3 v I* 

k*>mwm i H*<?>fflfiB¥^K:«ar 6S2B*-c 
£AC<t£? AC£#r'SA 0 fr&mwn&K&ti 

ac<l#t?*a, n mKm&m^&tcc^tz 

c<L#r*A, 

[ 0 0 3 8] tt#R5 «B*W)»B«. *MSLb©lWW0 
IES«±<P#aTAiEiii£t3^ 

n«n<on BS*ttB i^xisrna^^T am 2 

^Tl^A^iE^^>'-^cC':i^< AC 
££$8* if A, 

[ o o 3 9 ] c ntcjrntf . «S±©**©7- 

i. t©HacD»»oKH»**n^tioa»iaBio 
flLBrna**r#»2 ^ > y n>t<Q®<»'Pu <tt>ii 
mc^i>xv>im&&to&®%Lzm<<>x, mmiLWtn®. 
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fc-**ft*r*. ?frb*>, JJBMttJBl'fttf. tt 

tiB*wo^iiiacy»WEit*««'r6M^> -^o 

MHiKj&r. «*r«c4i»r 
a A, Sfc^r. s-jaiiluij:^, M±4>mkGiaBHH 
wc*neftjm&§ <t ^fiB^^i^^ ah * &n a tistt 

< fettir A C 6 #r * . b fri>m H4BWS 

A. 

[ o o 4 o ] c<omi$tctei<>x . tmme KB&®fM 
mw < , pfiEttB-HMucj: ->-cwiESBHi««©(4B« 

sanftcc j: - c HeaKM«o#flBt»tf »3M|£ ^ n a 

A, 

[004 i ] ±»a**fl5».iy6(CB*W>ft#fcW^ff6 

20 ttB*ffl**«:*>c*r, B*i7K:B*W>»ii©*D<, 
BeMMUittttid:, giBiaaM«oiHfaKMrff(cji 

%m<o*> < t i> 3 r?cD«*sKBiPis , c*n*n» 

ttBflwt^^saew)^^^- 5f^#tar ac t 

[ 0 0 4 2] CCC^CC^^r, !#^Ti8 CuISgtCC#^ 
[ 0 0 4 3] ±iai#*3R5 SCX 6 ldia*W>#ft?««ff A 

ttB*a**c4a^r, IB*3S9ccia^^^$u<, 
gUia^SJiiBlSIEIl*, mti£®M1»**Kr&* 

&m\t. ma MH««©Briaj»±tftts8Lb(r a 

[ 0 0 4 4] ±Ktt*JI5 -9 tCiEtfe©&^^W:Afi 

i o o 4 5 ] &m 1 1 tcBttoftn^ , stubom 
aSMV^ h*«Pf« jS <t a>feB £t>tf ccffli 
A(4B»««rfetbf «ttBMH1KEtc*it'r, ffiBtSc<0 
»«X'<-n*tiatIlEEH»I©fiB»«*1*ffit'A&» 

fea u Tff 6n a , < i 3 ^<o#m\zmm®X'<D 
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cet &#mmn&*mi. 9 mum 

£&Bmtt®f£Btttt®&«J89£ . BSBn KB J: 
»J BOEM* < 4 i ! ttfl>««f ©Ria&EHiWOC'&H 
tMB©#«®*# 4 *«<r » * C 4 ***B4 T 4. 

[0046] cc t\ r figfgfs j mmmmo 

EBWttQtBttttB <mtX, SAKBO«d«>7^» 

£ . eiSiaHRWK>|jUHC 4«*B*C*> o 

[ 0 0 4 7 ] CftCCtnt*. sums. WA«, 1 o ^ 
©stetr-e n-e- tiEjaKUBc-fiBKiB «:WtaT 4 k S & 

fth . ^ft < 4 4 3 o©W«E^«w*«MtttB 
tttRKB-* < B »r^& «4BB««:»l6f 4*$J<4 
B»»B*«l •■CttlHIJKC J: 0 #S L fcBia&&B«« 
<WiE«»^ifaS»4 . BIBBn feg J: 0 B©*ft < 
4 1 ttOltfi^imSEHM^aBtlkBCDMlS 

ftB1*«£:*tt4fc»©1«ft^- ^WHtlTWcW 

r*. is»<oEH»issen*n©{ifii**B*iEii(c. 

h-cttfflT-SCi^pjttiCtt&o ««Bn 

#.mmo>±x<o&mcn a, »n ftg 4(hmik o 

r. l»»©EBi«*«'»«)f4fittfR«: 

[ o o 4 a ] c »r , mm \ 2 tee*®* 

BBB ntMi ^ 0 BO^tt < 4 «> i 
ft0C'SfiCC^^C<DBiaSOTB««'fiB«*©lt«J*4 

S^caSfflft 5 nfc^-C!5?|^B9» 4 , B33B n&S 
J: 0 BO^ft < 4 ! te©S«(C^»t:*i&fenA:BE 

n4C4 4*4C4#T?S4. C<D$£, Bi*0fc»* 
311 . 2Si7'4^12SS(?>IF«ra«*Sc^C4^ 1 C* 
4. 

[ 0 0 4 9] C<C*££CCteV>t\ 1 3 tCifl*Q#fe 

wmp<, bbmbhmu*. 7-yx»&HB3ftfcra 

$JTC*4iS£. BBMEISBkB^'CBB?- "MB 
BBHOftik%B*U<k3n4 C 4 4? * C 4#T?& 
4, 

[0050] ±BS#*&1 lCceftPSB ft 

*« i 4 Kgatt©#fflG>ta<, BsasBHiBWco^r 

QBSHBWWB«:#B^fi£fW*, Pia^nftg^: DBS) 
4»Ct < 4 1 ft©*fcb©tHM>-*- **r1«BU'C»& 
n-6»M(lB1**BccS*(iW*t/, BS^ttWaocfftB 



(7) WB2 0 0 1-345243 

l? 

^BH*^B»«4©«KS^>X3^&n4c: 4 
4T4C4/>*car4o 

[ 0 0 5 1 ] &m 1 5 KB*W>JWi«, £&±®ftft 

coBHBwr* h*nafr«jji 4 o&g zt>n ten* > 6n 
6ttBMB*MttY&0Btltl]1KEK:M'r 1 

10 oSBtc-p^Ctf, BC£nttBJ:9B4>:i>&<4<»l 

4>BMf£t>gA *sa^at^c n&ttiKBBBft 

*CB*4*T©BH«*»|frC*4W 1 <0&J: 0 
^«s<^0KiM«ccoc»r©wia»t^4flC'(ixBB 
BKW^A^BttBBBtH^rWlWft^o * »(C 
B t «>BIBMS(W>« BOBflktB tft** * C 4 £ 

[0 05 2] Chccj:nt*. MMS. WAttlo^KO 

0. P-^rtOC^2ftgWr^ntScg©S»co^-C 
li. BffiBnftBJ:»JB©**< 4i MS<0«Rte^* 

HffiBttBtanecMVflBlttB^'CBflUAiBlilBJR 

WcB^^rBIMHSBBiM:. * »ftU ^ 

d ^^cc^^'p ;- ^tcB"T&^t:©EiiiB«©&t?ab 
30 6.^ 1 O^J: 0 fe/hS^SS^StWBatRSStc^Vif^ 
BBffiC^ 4 e^fiUHUK: *Jl£T ICigmiB C > 

EH»«4.i.|»br, \mmm%fcm&L>tc¥<4 <'<<< V 

40 D> t#tac/. -CO*lHttB««^l ^I^^tt 
SISlB^r, «OBUBBWW«4li^B$ltetl6«E>¥ 
fclg^, J»lW*rD ^ >KBT64X«>EHBWS>tt 

x. ^mmMZ&ftm&fttt&zmu^. vetu 

<BB) cc»T*B*B«S«f SCt^-C**, 45cc, 

[ o o 5 3 ] i efcBtta&na, ss±cc4sa 
so obhbwc« n-enwsEdi t o&w ztn* icm^n 
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hm^^mthim^misma^^x, mum 

[0 05 4 ] en^n**. iMrmzm^&ctic* 
r. ?*irr hctifixzz. u^x HgtMtcfcfer, 

it. S«±<D*»KH««CD-*^ 
[ 0 0 5 5 ] Um ! 7Kte*M>JHStt, »E±0Dig» 

[0 056] cncci:nisr. aeiktK. WAKin^o 
ME«sji6«&r«cc^co, hi*ia*2fegGuc 

X'&mhctwvih. c©«*j»<i)mi8n 

I 0 0 5 7 ] §S*f 1 8 KlBttCHHHiS, 'J V y<7"7 * 

xfi *str?v w xMaftfrft'c* . pis y v 7 
^xnr-it nam \ 7KB*w>B**ft*«^it# 

[ o o 5 8 ] c ntc jinsr. u v v * xnx\ &m 

Mia £t>i* «i# t< , ^oSc * a^ - ? ? 



C8) WI200 1-3452 4 3 

14 

[ 0 0 5 9 ] 

fl>* 1 d>*fc«S«r, ID 1 HH4 KS^rSWJTS. 
[ 0 0 6 0 1 B 1 Kt*, *S«0-*iil»«5tc»*S* 

n-c^a. c©a**H i o o t*, a * 7 - 7 > k • 

A* * >*3?©««*»*«K'C*>^. COSA&B 1 0 

0i*. imxio, ^A*.U/r<Du?^Rfcf5j#t* 
M£#*tMM^&£inix2 o«*ii^ctr>«. 

[0 06 ! ] NKimxi Olt, mtS»B8*l 0- ! 
l 243 3*a««riTK:|B5Sn4J:*ic, 77 

&t\tc u * >7 a, r ±<^> u ^ ^ y ^ -r > k ria« ^n/c 

ftHSE'CJHWr*. CC'C. JHW6I Ltl/Ctt. Kr 
Fxtwi/-l/* C%fi24 6nm) ttf<oa»?f 
jfe. Ar Fxt^i/-** <?fi^l 93 nin) . foh 
l*tt F, 1/ (Ml57no) ft *©*a**f* 

30 ft^*i«^feh*. nwftiLiox. a*E*§g?> 

[0062] lteu^»^^S>RST±K:a. 

y - 7r ? * » x- ^y»6fi£^@^<C' 1- ^ 

§c> «:fi*ftXY*fflrt'C»*IBft«Ilfc , C*«i4fe 
40 tc. ^^^^rfii {cccitY*fti^ 

nrcii:, ±EHaM*±B©2«7cyxrr>^»x- 

X«*ffl2^>i,. YSBftffla^JWS^ZSB 
- 1> R S T t Z *« Kl «> W «ft^tt4«Wl t o X ^ 
[0063] U^i? JUA*— S>R STC^f -t>«WfcH 

50 MtfO. 5-lnmiaS©»mc*Wte!fl3n*. 
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mmt a r - VmWTk l 9 SO' C ft Zit 1/ Ti»W» 
2 0te#J|£<*tt*, 9 fit iSlSP^ 

2 0 £0>l§*KtS O , U * * ^ * * - S> R S T 

it b X \* * * * * 7 - i>R S T «rggaMttf 6, 
[006 4] b**Jm©±#(CI*. -»«!> 1***^7 

ft***4WM»4*aA/C*9. 7^>o» 

hr 2 2 k*< fc»o7B9«>iin s s-mmussk 
i«5 9Httft*nu***7W;o 1**224--* 

[0 06 5] ffliaS§U#^*PLW:. l/* J^U**—S> 
RSTfl>anc4aW&T*^fiBSn. AX© 

A«l/5, 5M*l/4> £Wr6Bff#¥X#10S£ 
tree**. C©fc*&, BW^*A>6©BW#I Ltd J: 
*?*C u * £ ,'1>R c^tt^WI £t\Z 4 , C<Z> U * * 
JUH *«»WtllW!# i UCJ: , jftfgjfc^P L*/r 
CrC *<&SWI1ii3rt G> U * * ^ R GSBS ' < * - > 
ft (SP»Hfi«) ^»a^Ah (iSjUXD #£Tp«* 

[0 06 6] IHaflXM*?- i>WSTI*, 
P L®B 1 CC*Jtt*T*C. TOaW'<--*±KEBS 
n. C©3x^;*F-i>WST±lCtt. -)x.m^^2 

tt*£MNpic «*: -? rB*S *vc i * *. * x ^ 
3^2 5 ttTWSWXBWUc J: 0 . iM»fc*ft P LO 

StVCt**. *&, C<WxM*^$f2 5t*#ttAXB 

[0 06 7 ] «5xmaj— t>WSTtt. <Y* 
A) ©»ft(0*St&r, »»XMW±©tWlt«E>f s * hi© 
B&H!IMM4 BXMWC IfiB 8 * * C 4 # 

rt) KfcWtfiBttftttsnrtoO. *x^w_b<£&>> 
^ 9 h««**s u*+» a*r^ttff4. 

3 ^ hwimm&tvmt t>mr*t*m*Et& 
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f^- 7>F ♦ A*t>BfP*fT9, C^x^Af 
~S>WSTIt*-*«*3&9x;i:*?~l>KM»2 4 
fC£0XY2 SfcStfflCCBBSh*. 
[0 06 8] 9*MA*-s>WST©XYWBl*rc«S>ti 

gi*. *<Js>±is«catf6nfciwKti 7*^i/-c. -fx 

RKt*. Ox^*^-*'W$T±taS. ^jE^fSj (Y* 
iftl) «CllSr^SWffl*»r*Y«Wl»4#icJI^|fll 

p>fx cntcwiti/f^x^u-^siti 6iY»tt 
«KMJCTWtr-A*l|M*r*Y : RWf4. X^ft 
gitCCTi*If b - A ^> X T^lt 4 # W# ^> 

x-' x u - irTiWvxf ^18 4 i/C s $ nr<, » * 4><o 

[ 0 0 6 9] ^xmat-^WS T®*?~*ttMUb 
tc^rt4tt«|**B (Xliii^WIS) 
9. 3SCXcn«:rtl/«MW«2 0^|»i|6Sn*. 
-yS»i*l =EB8l»2 0©lfenCCj£i;. Ox 

-2*. 0x^^^-i>§gSijg|l2 4*ftUr0x/N^7 fc - 
tcifirft'Sn, c (C-^ffl cc # c >fr fl> & ^ - a ^4 > Iff IS 

[ 0 0 7 1 ] jftSgjfe^P Lmm&ti* *?7>? 

4 I 0 3#d^BK!Dlni$nt:i'4J:9«E (Fi 
eld In«qe Alicnnent(F I A) Ik) <07v4*s h"b> 

WBcfetixrc^. cco7?^> hsiagASti, 

U > X^CC i: o *C -5 x ^ 4 ftfRft Hp? KffiS $ nftiiStt 
KLb«lfi«^-*«>«4«:. fSft^i 1 (CCD*>9 

->f>hiB««ASttr^^>>h^-^ (SCX5BSF 
[ 0 0 7 2] S*^.g 1 0 Ofct*, 3 
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4 UTlt, mtfS|}W¥5 - 1 9 0 4 2 3^&$BK0^ 
3 ft * fc G> 4 Fi tHOHMM) WWB c > 6 ft , a?- *m 

CCfEgjT *o 

[0 07 3 ] £MKMfc2 0tt. ^^o^yfj.-n 

BtttflH/trKjirr*. 

[o 07 4 ] ±sjs©«t^icuxlirt*nte**lii 

[0 07 5 ] ST, ^m^'U^^^o^yec^O, U 

MiW«2 0t i i*. U**rt»7 HKX'*-*^ 
i/iMMUr^. fl#«tc«. ±MHft2 0'Cli. Sx.m 
SgftKiK2 4«:ft<./i:'5x;xA^-^WST±«:«iaS 
F M *tH3fc?3fi P L (OitTCCttHft » O, U ? £ ,'1, 7 

,^7 -7 >' > h 7- 5? 4S¥fiF M£©PE— W© I- * 

w^>'>h7-^^n en«»tT * ? * .a* 7 

BJLfcffc, 'Jx^Xr-^W STATES, 

> h SirftMA S ejfll»<c£qMKF Mloc^-x? W >lt 
«Jffl©^2*«"7-^«:tiaiT*o C0D4 3, £MMfc 
2 0« CCD<L*£feft«7W>Oh»««AS<& 

my-ttoimtii&t. -c-ft-eft^jST^^x^ 

* * * > < * - > vmMW 1 7 7 4 > > h Si. ifttt A S O 
Wfrb 4©tlJ*(lWlft> £ltif?JT*o 

[ 0 0 7 6] C©* ^tt-itflWMW* **t*Tl/fcff£ 
T\ B2 0>7P-*t-h*M^T&. C0>H2©7 0 

9xA*«ar«tndQ£fm2 oomir^^ x 

A**RT. WiliUT, P; hl^CD^rC^x.M 
T*. i*?E>CC. «Bi</C. ftj^«P? hrt©9x'i 

r i j icfaWisrtfSft'a** <m-i > *>o4T*<, 
[007 7] ST, A^y^l02«:*»l*r, i^B*<0 



.0) WI2 0 0 1-345243 

18 

9x^D-y*ffll*rH 1 ©Sx^***^ 5±©S# 

ttffiaf^Q-^x^ «em± rw j tPf*> 4*$jfc© 

«3x^W4*£}W*. fflU *x^*Jiy2 5±Kl'5 
x-tnW G>tet *8#©$x^W*$x^*n> 
?2 5±fcSKP-rr*. 

[ 0 0 7 8] £©Xr *1 0 4 fi*. *«>9x^*jU 

^rif^o fluff, -?x^w*iC^iaor^ 

IMIMCHiZUUCCUir ^^tt < 4 i 2*>©*- *7 5 
io *jO|^-><ttT, r*-*-*-*j 4K&i*T*> 
*7'7^-rf>h»»«AS*ffl^trttaJT*. Cft£© 
2^©F--*-?-*©tettK*, t\W- 
&754jt>b A S ©ttffifUFrtccCUKT * J: * 
tc. ^x.»\X^-*>WST : £JI|-X<igrS^l/*^^. 
r^>'> FMftttA SOlS**IHS*CC»*UXW3 
ft*. *l/C. 7 7^>*> hW»jSASO»HMS* (7 
=> A > > h §I2S&A SO?6»*^4 ^<b<7> 
♦IttfiSfflff) fc#^-^^->#ttHI»«>'>XAT»lt 
1 S ©st»K 4 Vcm^X 2 -p^- ?-?~>?<QXr~ 

^©fisjfi«**>-5x^wa[SB©asft#iBL-. c<d 

0f£^^*o Cftccj:0. "Jx^W©*-^79^^> 

[ 0 0 7 9] W'Af ^106 T?k*. pii Ufc* > 

BrT*C4tc:^0, *x^*JHT2 5 CJ*^f-^ 

x^*C***>S^**UKT*o CCW flif*©fjlnlt 
30 2«±r2 5«T0>€E«©BI»K:Wifi*$ft*. WT 
ccfefc»'Cli, »WMttJ:*6, n = 2t?*)*^cr>4l/ 

fta)<0«5x,'^c**^f>. fimiKC<cj:Qm s i4w 
-?*CC^*a>i?. -;7i 0 6<0*iJtBrtt5**ft. £<D 

[ 0 0 8 0] ^ ^ ? V 1 0 8 t?ti, *x.*\WJt<Q£X0> 

M'IT* 0 Jt«B«:tt, R*l > ^-^7^^>'>hHScc 

40 ^x^W±Q^x^7^^>> h"^-* (*xa?*- 

©ftHHt, 7^^> > >hgi8iglASCC'f|f^ii5e$ccS 

I o 0 8i] vt©Ar v ? 1 1 o r-tf . ±gax^ i 

0 8*CWMUci'3 ? hlH»W4flW«l4*ft*ft«Ma: 

if ±©canaM t (c«^^«bb6 1-44429^ 
«(cri as ft* j: ^ a 1 tm^tdtamn 

50 ( 1 ) Oe-W^-rf-* a- f (^XMte'S'/g 
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v v&w>*mim?h*-T~i'ese, x, y#isj 

OX^-'J^Sx, Sy. ixttOn, X, Ytfffl© 

Bt * t £ uc . c omuiis t u 5 ^ h i mom± 

[ 0 0 8 2 ] v?\\2 X'yt. 0 x.mW±G>£ 

ifi-r * <t ^ . ofc * r ? * i o 8 r^Kstsj 

[ 0 0 8 3] vtODAf * * 1 14 Ctt. ±SB*^ ^7 1 
[ 0 0 8 4 ] CIT, C<DZ? ? 7 ! 1 AMSMIC^ 

x. B3awa4**.wu-cs*ar*. 

[ 0 0 8 5 ] ±!flG>$x;xW©#«»»#, ?£cfcfe# 

BUturi*. wahsw: (8) -csan&iMMBw 
, < o) aw* en*. 30 

[ 0 0 8 6 ] 

im) 



ftH2 0 0 1-345243 
20 

BT*f 3 * H5WUSAi«>*^«:**4r'&B«)*a 
«rinU ill SBTAkftia^ff 9 Hi«^*>*ffi 

£ k SBG>*-' 5 9 h MIA S Ab * 6**1 s OOPJrt K £5 

[0 08 9 ]<,>*, ±E5C(8) ©Caa^-jCrttt* 

I 0 0 9 0 ] 
[*7] 



[ 0 0 8 7 ] H 3 cctt, ±a ( 8 ) cC'iFfflBBfteDSttrt 
Bfl* *fcaft© 0 x; *WflWraiH"WS £ 4rc c 40 

a 3 k ia c - t . 9 x t wticimm%®$m± ixo 

f* i tfflftS A { ? tftN) h "J **1*E 
6**MUri ( k = 1 , 2, , i , N) I*. 

[0 08 8] ±* <8> K4dl*r, NttSx^WrtGW 

3 9 h«*oi6B*?ni/. kii-enen^^a ? hum 



(9) 



[0 09 1 ] ±X <9 ) ©Htt f . ( o } ®Stt?6£ 

(sn^*F*>£, -ecojaia <*Bs©nrt> ©f» 
sfl,.^¥^«'C*>& Q ffi-^tr, coc-BStf, {$)© 

B ( s > «. #bt -5^9 ^ HHWExaLarn^^ 
r k <t ■t©fflaa>a8S!©t/ 3 v h wao^fiBTn-^ ? 

r , &OlMu:|)Br«tn«:3K»&fc«>fi!Mk7* 

MMtt^dtt: Rat* AteaMMMHUr^^. 
[0 09 2] ffi->r, * < 8) MrflBNkV, { s ) 
I*. »Sr*f9* hMHSA.«^a ? h««SA»A» 

[009 3] B4(Clt, B3ccAsn«<»x^wecttje 
* &WU»rff OBBftWt < s ) CD-8W»snrt' 

&ct«cj:o. »«[>j:^Lr, &Brns (ie^ijr 

[ 0 0 9 4] $ mitt^ OX. WLltXX ( ! 

o> . (in •c*n«i*sn««fc$&7-»jxa« 

[ 0 0 9 5 ] 
[M8] 
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02) 



21 



WB2 0 0 1-34 524 3 
2? 



•(10) 



Z A>,,) c«^ oo,^ 



coa— — coa^ 



c » ■ 



D D 



* * [»9] 
0 i> 



^was-aaEo.,*^-*^ ) -(id 



C '-^ ~ 



7 8J0 — £— -am— 



[009 71 ±»< 10) fctolr-r. A.., B ia . 40 
C... D.J*. ?-yx»»ff*1?*9, *fc. 5 
> (x, y)lt, JSS(x, y)fiC^s?h«W)liI 

*fe, a. (x. y) It, pa!. 
UtcZTvfl 1 2T'#USnfelS» (x, y) CDV» 

[0 09 8 ] RitLHC, ±SC C ! ! ) K*rt*T, A.." / 
*fc. 6\ < x , y ) tt, dsM < X . y ) ©i' 3 Hi 50 



ffi$. fftt>%MjEt») *m? 0 *fc. <x. y> 

y> v v&®<j>m.rnn ikwm numx 

«»©Y«»*C*& 0 *&. 2? < 1 0 ) , (11) (C* 

[ o o 9 9 ] ±* ( i o ) . (in ©rafcr-i*. f» 
* hWKwaBrnfl: <Bwrn> <d$m&o±^o>& 

to i o o ] *<mto\t. swwwc**. 
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r ii«©Wh©#(W«9ti« (io>. (i 
^•c*8i**rB rjtcxvs * t j 35*s*nt:^*«d* 

WMCJSH* * WWx ^ - . Xl« x; \8fflG>R«Wc 

4>gxr'tg*H»r'*5a u d/ s ^ c 4 k 

»&K«af &±ai/fc**itj: *j i'hs ameer** 
rat?*, aw^s y i<omm&ti&c& 

P = D/s = D/3, Q = D/s = 

to 1 03] cntcjro. sssttp. Q*ft*r*ct 

#*C*, CtllcJ:*)^ (10), (11) QfiStHft* 

[ 0 10 4] * 7 1 18 ra. ±i£<W: 

XixteOtc^ (10), ( 1 ! ) <DM«BB»cc. xt? 

71 1 2x i JHa*nfe*« (x, y) (Dun? trnmo 

, (x, y) t Y«£A* <x, y) £ «i«mUU/ 

^Ej>jrtw>*»*«j>©xrt» <Mttm -raub* 

Ufc», at ^I 2 2KiItr 0 
[ 0 10 5] * ? 7 1 £ 2 fit, Mttt/fcfttM * >J 

-hi-c, s>> 5 h«wc^r(iBrnfl 

HTr«4£t>£. *©afc^l*^lfflB©f r -*4, 
1/ fc^ - x 7 4 > £ 4 KgrH >r , 2 x; vW± 
v h»tS<OS*«'^©?ESfB>6ttaK^x^ 

W*«*x*-*bf>ya*«lM¥4. 

R S T 4 -5 J-A^f-^W ST4 <r£<«M(CRIIHMb 

StfooL.?-^t^->«:'5xM±tt:*6^r^afPi 

CMKlttB) ©^x^W«WTiB*jHiJW»7T* 0 
[ 0 10 6] * 7 1 2 4 XW. 0 > 

4K<*;*,\ D* hrt0>&?09XM®BX^TOfcft> 



(13) 0H2OO 1-345243 

* ^Bft-CSJIf * C 4 0» * 

to ioi] *cc, ^ttsflt-cts. wrfti/fcft 

< 8 > ©JMHSBftf, (s) tJB^T, J*9>-*p. 
q<E'g^itp„«» = P. <U a > = G£!**E'r&C44l/ 

,{$}>•:). 7T?^4J:^<f*asrt«>»W«:i:c^ 

JiT4C4^^^44, B4J:0, «®J:9ftstts = 
3C^4o P, QltC0>gs = 3, Rtf"5xM©BaD 

1 0 10 2] 



= D/3 (12) 

h*m*«/>*U-rf> h (wx^m+1) Ufcft, x 
[0 10 7] ^f';7'l 0 2CCfet^C. THIrnOC'^x^ 

[ i) 10 8] £Cr>*r ? ^104 T?i*. mfttWii&CU 
X. ^x^*^^2 5±<Co-K$nrc5x^W (C© 
JB^. P * hrt®M2ttgC£>9X'0 or.^-*r^^>' 
30 >h*S% 

[ 0 10 9] SCat ^106 -C«. fl^L^C*'? > 
n = 2 ObW»* *+W 

STUWx^'W, a^H^<t)Wn=2ftatlltt<D 
•5x-fvX***3&»H***IKT4. CCC-ta^, 9x/xWlt 
P-^ hrt^SftaO'Sx^r'ab&^fe, m=2 4ft-? 

y' 1 2 0 oc&tfT&o 

1 0 1 1 0 ] X 5* v 7 ! 2 0 "CI*, ii$0>8£E G A CC 
40 £0. »x^W±(«l/s 9hM«{ftBMR<:«tllf 

AS^T. ^ X .m W±©*1MSK 5 nfc 8 0(C-> 3 

* hffitt ^ h> tcWiSr5nfc«?x.'^- 

«±<ctoW4l4B&l8&*^S 0 

tBt«:«^-t:4SKIB6 1-44 42 9^^^B3^ 

(2 ) ^>ECAiS*> ^rtn^, flTjSU^cS ( 1 ) 0C-6^> 
50 ©^T^-^ftSfflr 4446tC, CG#aj«**ii's 
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(14) 



25 



y h»i«©KSt±©<ifiB«4tC»^>r, ^'s-; h 

§i^tLLSl*S (ig?»HSS) £#ST4o *-uc. -c-o 

7 1 £ 2 *C«tf . 

,» *w© a f * e > y rcim, -c it, rtSM * u rt©««« 
wc sett $ n&± v 3 v h M«©E?ij£ft 4 , * fttft io 

[0 1 1 2] llOTJ^fct/C, Dvhrt©S2SgO 
■Sx^WOBft^ftTt^i, Af^l 2 4tCiI5», 

ccR->r, «». p ? hft©£r<wx^©s*a^7 

TiSr-, ±ta*r ?7l 0 2-*^;>7'l 2 4 CMS 20 
S. «^«9«Wrbft4. 
[ 0 1 I 3 ] * Ur, P 9 hrt^CC ^x.MCC'SS*^ 

*>©- aicweBtttTr*. 

[0114] tliUfflt/fcA^w:, ! ©*te»!*tc 
£44, p^U^:i:^rjr|fja^^Accj:-'C. 
MKB&C4«t<, BBatHfttcB^tr'-C, $x;>W© 

di*MliEttB«:EB(C*«)*C43» , C**. S£vC, ± 
ia*f*^ KP«(^«ti^tfMjEttK<c«^c^c. -5x 

>*«JxnW±©Bt/» 9 m«u:(E3pr4ct«:j: 
#$KiSfS£KSto£tf4 c 4^r-* 4 0 40 

[0115] *fc, tAtHM-Clt. D* *rt©W21* 

a© * x > \ w©b*«cis b x it, as© 8°EGA IT'© 
sa©^x^t3OTo*«ii»j«»*»ori***©t* 

ttt/C, *«SfM»©tBiEffitc^^c«P hftH-C* 
»&B**©**ttB*'*. C©fc«&. D?m<»T 
©* xm ccft U *C£° E G A *?t 0 B Sfcft^C . ItiM 
eS*©»i«tc <fc 0 , A - * ? Y &m±.? 4 C 4 #V * 50 



♦WB2 00 1-345243 
26 

4. 

[0116] ±zimmzmv&. p ? n*©»2 

fe@ » C It , 8 A £ G A *tf 5 t>© 4 U fc#, 

EGA©sta«*» <7^>>i^-*fe <a*«tf> 

-rf - * ( ±eXttSft'Ci* 6 ©» <J; 0 * Wfttf, ^ 

[o 117] H3*«fgai«r'*sn* 

^x;^l^Vs hfWNSAi' -SA/ 
A.. cn^©w*^a h 

^ s C<?>ii^. ? h©^n^ibEGA©ltS'J= 

«:nei/ftl'Bft1?ft^*C<> ( *B 1 ©stft^ffl'Ct*. 

^nmom^mt^m^n^mc^x %>^mm 
[oi is] tite^ i^mmrnvkt. a ? v&mvo 

ttBIS.**Bc*xEGA«*K:j:0|||Hufcv» ^ h£ 

aa»**t>©4i,&#. cnccBer, Af^io 
S'cWBi/fcs^a ^ m*a«>tiLBrftft©*«f(itca 

^^C, EGA«»*fT*«:tft<. K^3^hB«t 
**l»&ttB^ttBft«>r*C 4 4 LXt>Mt,\ 
[0 1 19] 4fc, iJB^WBBtcla^ir, n#3GLb 

(n - 1 ) fee ©^XMCCOi»rtt, ; ^ 

l()8WAf^l I BOiELffto 
n-SC4 4^^^, C<?>Bg. Af;^l 1 8t?k*. M2 

Uta«*6n - 1 ftesrc^xMtc^irit ii's 
hB«©E«rn©#ai»e£» (tl£B> *, W*«* 
n* X'fl>#@©^#3fg.m©^fitcg^c * r 3to& * c 4 

4TW*JlL^ t BntftB (n^3> (XR©<!>x^ 
Tib . » (n - 1 > ttB*'C«>^tr<&<}2tk© a »x^ 

[012 o ] Brau/a?aaa»4*, -*c*-5 

[0 12 1] 



1 0 ] 



»-,(«)- 



V5_ll 



AT 



(13) 



[0122] CCGW (13> Oa?fBHK«:J:44. #0 

r4^3 ? ^MWHUrrn^^ h*r. <bi^^ h 
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a*, -C<!>* (13) (C'»fSRfl»W a < s > KJ:* 
4. ±jaaw»K»fc^. £QXV(e0x;t0*1HB 

I/. C(OS ( 1 3) <DS?IBB5»r'tt. 
[0 123] ^flDJ:^**^***^^, S <8>e>t* 

anaw, ( o ) 4*: < 1 3 > mmmm l < s > 4& 

laWK JS k Cti ^©l?aB«*s»c St ' tBffl £ 
( 4 i>tc i ictft o *&g<z>*£ o ctici: •) , 

fc. CO*I<&. C<OJ:^{CUr*^cs«rj^t^C. ffii 

[0124] ate, ±je* i <D&mi*&adttz>zr * 

71 1 4<^E*#Wl/CiAl'. T«t*>fe, a^??" 

©ii, A?**i2 2tc*ai* , c, &t'3?h»«G>fi 
■rh«©#«»«» (WJEft) 41/cj»H''C4>Ac*. 
[0125] ±ia* i <o^m^x\t, 

fi) ©4>&< 4& itfcr±t:«>V5 * hiwoaatt^ 

» 1 O&fcBB'Cl* < n - 1 > ftB©-J*^X«att 

;un-?fc3©t's * hawc^-caaataiiw' * 

3 9 Hm&^-yht'* v ^ 4 l/c aft stream 

AoU *&<r»4*S^s 7 hB^M©*??****^ 
jEB*#HU/CiAC». Cfttt, a»f!WEGA*SM> 

[0 126] Tab*, EGA (i^WEGA. V» 
*M*!*£EGA, 7P?*ffcEGA«r£tt> *ST' 
I*. 7 K's ^ hJWW>B6»«tc«6r. 7? 

4 > > t */ v ? HB«tcHf*(lB1**8i?* -?*CttSt% 



15) 4SB2 0 0 1 -3 4 5243 

28 

tt«1MM:*IUl/?fcA<r». 

[ o 1 2 7 ] ^ *>cc, ±te* i c^uifxairit. eg a 
*a*wfitc»?B*?f •? fc#, ega #3W>«b o tea 

rtatAEGAfta&tfflr'-cfeAi', a*s, 

>iSEGA*^«, MX.(tfMl¥6 - 34 970 

n**ift»ar^fs*j:5ia/, EGA#3«m»&n 

•K. v» * hWtf0>BKM2, fix!*, SW^'J 
>ytcJrt6r*^»? K'<<7>'-£ i? ji- 
lt) <Qj>v<tbir>&j<?s-$tLXi*te*?)im 

at«i*r#t'fl? hjR«©dstt«. A^i«aaa« 
[o 1 28] ch*wcHf*r*t. cflovj^rt* 

« E G A *Sv* . Sffi_hK I2?4 $ nfc 3 h P^rt 

2^7c-7-^^rnT^>A^) #*n«i»«s 

< . < 4 t»H— © 7 5 4 >' > h V a ^' h P^tc 

^»TH-*W«caftoffiB««3W6n*8iT*»i?)r 

BK«r*r^Y-rf>F-? - i?<Miat±«>ta*H4EWSfR 

[0 1 29] CGNHTfe. f4gflS»4Lf, r7^> l > 
h-?-^<OJSSfg«:Sl^CibAt^. 7^^>'>h^- 

>«cBr*ttBtt«t i *^^i*if^(catofttt*B , c* 
[013 0 ] *JW*B*Wt* EGAi^ucan 

f * <4> X** (6> CE>a»M^^-*S* 

tcm 2 <DA r \ 0 8 <L Rftcc L/C. h rt 

«WlftaOTi.Mi©ii'3 hffitt<^tiLBatt(OSf- 

B€«»r*c4tCJ:»J. SV3 ? h»«<D&Brn 

a. Ttt*>*i4Brn^> -ra^c. c<o 

narn^ ^ h *4*a«* < 8 ) commaw 

50 , (s) 4^S^C'C. ^AMWCO^iB^S^^ffffi 
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0. PUl*W» (o) >0. 8r&&J:^24^srt<£ 

£0. 3S <4> 7,1* (6) +©»* F< *-rf-*S. EH' 

[0131] C«« J >tC0'CXA't?>''-$SJKft:& 
BAH**, Mk&l P? hco^x/M££*3lV->r>X4 

[0132] (3U©V-Jr>A> Witt*. P*MHB 
4>$X'\£#OrB|20:*7'?7 r lO&, ! 

[0133] a . £V a * h««<of4Brna%»mr 

*stJB^r«#tt»EGA*a««fco*^» 9 nw 
(»*i*wegai*») 4*r?7i i o vm>tcmti 

[ 0 1 3 4 ] * Or , a v h^^XMfcJH^B* 
KB Or t*> ±K(D#«»«»0»«T * 7i * ? * 7' 

Sfc&btfMEttKfcJtUO, -e^^^ffiEiig 
- * 4 TO>tf« O tc^ - X ? *f > £ 4 tcfr?<, >r , 

gte * j- ^ WfE IB* A r ^ b* > V $ tt^, a? -;7' 
7> K - X*+>*3COB*Ht5. ,¥2ftg»^ 
x^tc^rt*. Af 2 OWfcffifcltl*. C^a 
r ? ^ 1 2 0 ©MM) 8 £ E G A <D3£Hi 4 ±ffi©#«* 
^ * ^4 KlWor , #f 9 h WftCDflfc 

-»*S^r. ±iE4iati«:orx^^7 r * 7> h" • x 
[0135] cc-BiW'-* *>xk<j:44, laiofc 
[0 136] (»20V-fr>A> P?hjttR 

^x^ocMona2^^^;'-7-i 0 8 4nwcor, 

!I^ot, J r^^m^4m±C'g3mis4^r 
*4fiBrns*#aj?*. -xoc, f4BTrna4±ias? 
fEH»£ffl c *r ggj^> J: 5 k o r m*; <y >' - * s 

1eT£ 0 JXfcl. S^M^-^Sfcffl^rSiStfMEG 
A*SCJCJ:*J±Vs hfg^ffiJftMB^WfflT^. * 
OC. D; tftft<O0J-^l£ft?&UfttC&LrZ& y ± 
E©«*tt»EGA*3W:*0JHlJSnfc^V» * h«( 



.5} 4*H2 0 0 1-345243 

30 

i?S©iBWJS**ato*iittS&R4 0. *omto£blt 
ffimiL&VT-ZlTmifflL'tc'i-ZyJ >S4tcS 

[0 137] *2ttB|S(|B(D9x^079^^>h(ClK 

oris, p? h*8i«>'5x^«)r^^>>K)[>R^S 

tcS^^rm*f1^EGA^0dJ;DS^3 hpifSO 

& 0 i<M&m *tfT*>n4 C 4 Iffi s r s e o 
r. sffi§mcie?»Ji*is^m^^3b^«iE(4S4or, 

»2«tBKI*«> l !>x^*ctf0t:x^y^ - T>F • A* 

[0 138] fflcto*, CCC^2(0^- > ;->A^. St^ 
<?>S^^EGA^^>7 7^> > >h^l/r. HtjiiO 
20 feHlBW**fflc»r«^#n-? h^fflOx. 

f:» ffi 0 . *©»fiStt«CCS^ ^Cl^-' <7 > - * 
S^. Dtf HfeBW)'>x^«m *2ttBK»«:oc* 
Xh. ®mW£&.i>£t&<, ^«T4€©r'*4, C 
MR 2 © S/- y > A tc J: 4 4 , Ox; xCC#i|fl^*<0S 

4*»tf 4C4^r*444*>tC MftS»tfVt 
fT*C4i»X l **«0 , C, tiHWS»m*EGA#3&i£ 

30 |»C«C4 0 

[0139] f *20^ttSSl *«. **«B©IPI2© 

SSv*. iKttMIt BiraS0&»l©*ft»«4B-'C 
«b 0 . ^*IK3I« 2 0 G>*W 7 ^ ^ U XUifimv h <DfrX 

fot><ox\ KTKte^r**. cotiitjS«:*^4 0ra 

[0 14 0 ] H 5 celt, *J^2«>*ffS35«^S5ESgtC 
J:D. -5xMWec*forW2HB (**>KU^t) H 
RK}«<[>SXH&<:fT J MR. 2 0 ccj:^H1^7 

40 JUtfVXA<:iRt , 7P-^t- h^snr^4, 

[0141] RiCUftWl C^ldHHl&nlHE)^^ 

7D-ft-hMW«. C©H5©7P-f t-h 
It. H-P? hrtOttM*. «il*2 5tt«!>*x/x«r« ! 
HT 2 0 «*M3I7* U X JU £ 

^rc. wtt4or 4 d? n*i©^r©^x/x«*B-ft 
fr. B-i&c«aa4ai^tti$nrv^*>fl>4T4. s 

WC. W*l4 0r, AifrTiP? hftOOx^M 
50 (n>> 47nT^@7n(0^^>^<Z>^^>^flli r i j cc 
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ftMR£Sn'Ct»6 (in- 1 > bOttZo 
[0 142]*t\ A7 9*2Q2lCitf.*X< T-m^o 

»E8l»0$x^ <0Efi± rw j W*) t*Wt<J> 
■5x/Wi*£}ft <*>*^ $x;vM,?2 5±K$ 
imW Oft<,>tg<&{* % ^Sjfc.O^xvxW^^x^*^ 

ys&±tcmi<:o-r) t^p 

[0 14 3] £09*7? ^2 04 T'tf. *O0X^*JU 

*. B»ai/fc*lCE««^JItBWD*Jllt l !fi t 
[0144] :K'Ar ? 2*2 0 6 -CUt. (M60fc*$ > 
> h Bmtf, 9f*©ltn BLb-C****^**! 
ffiT^CicCcfcO, «>x^^uy2 5 if?^^^i> 
WST) ±0*X^W#. Q? hrtCD«n> fegfcllftO 
•Sx^t?***^*****. CC'C, iWfcOBnM: 
2U±r2 5UTiJE«*«)l«tt:WRtSn*. KT 
tcte^rii, BBOfltt±-»>&, n = 2t?A4i©il/ 
-CBB****. ^x^Wtto? hifeM <sn 

1&S> o>Qj-^x<ht>iy>t>. »^aom= lift 
^•coftor. *r ?7 2 oeo#HK«§*s*v *xo 

[0145] X?y720 8T?ti\ *X^W±<£±rO 

Bao&A7**l 0 8iH*<Cl/ClWr *• 
[0146] <X<C'Ar v -fZ 1 0 Vkt. ±&A? •;>:/ 2 

oscc-stan**^*^^. ^x.^w±(o^r©^3 * 
a) eenenBtHfft. 

[0147] SCAf ^2 ! 2 Ctt. ±ISA^ ;72 
1 O-CWffll/fcS'* ^ hfftWMUrniffflPMki 
*ffl(,»tr, -Jx^WO^KBatiffiu {-©fflH* 

y*K70y»i\&i>, ftfttW*. ^r ;7'2 10? 

wc* ( a ) ©Hflsraftw, < s > i, a ( i 3 > <dw 
§BH»w a <s) t**nen#*>, tnenoMB 

&#£k£U*20. 9-*lift&, *SsOB**«> 

a>SaS£#d5b. co*WlSSfc»^r, ox^w± 

ott&o^ 3 * mmt^-p? *ftu. 

3 * kbbowb**^ * i?rt<o«a«ft^s 9 mi 

wc*»4ttBrn*«*«itK:*h*n»is^tfr, 

[0 1 4 8 ] -Str, a©*? yy'2 1 6 -CI*. S^P 
hBBOlUttB (EMSS) i, Sfj? ^8#R 



.7) 4M2 0 0 1-3 4 5243 

-Jitc*"**?, $XMW±0#f** MHUWE>8to 
^tolrtMEtiBtSHl**. ?ftfc*>. &7Q?9i£m 

fe^^fegm^-^^ttiitcj^^'C^P ? 

3 9 h««(0»lt±©iiBl*B4:*n*n*Of6BTn 
OBti^rto-ttMiEttBtBliH'6. *U-C, *©Btt£ 

t>trttiE(is«) * t . u tc« - a 7 ^ >s 

T i fc**^fcB»»»Stt^U * S> b><* - 

^x-f^KHs^-rtUffit, ■•jiiur, 

r> K - ^* + >*35cc^:^8jfettffi«T J > 0 Cticcj: 
0 p v Y 9m i p 7 l fc<om 1 ftg > co^ x^wccM 
**B**ffl39 i B7r4. 

[0149] £<£*r ? ^2 1 8 Ttt. BilSOfc*^ > 

ni ft) > 2 4 i^stftr ^>^i)^¥mti> c 

tick*)* 09 YftO&XQj'? XM©B*W»7 l/fc** 
20 S*t*HSf*. cert*. m= l cc?>*iJ 
»i*S*$n. ^r^72 2 0CC^*C, fjQsWij 
^htoOi"J>'^ (in*-m+l> UfcB, ^ 
r ^2 0 2(CR4« 

[0 15 0] ^^^7"2 0 2CCfe^T. 7HtiM>9x.» 
P-^S^*C@10^x^^^^2 5±<D357t^HM- 

witssftr*, 

[0151] S05Af ? ^2 0 4 Ttt. MjftiBBCCU 
X. 9xM*iHr2 5±«Co-K8tlfc'5x/\W <C<^> 

[0152] vtcc-^r j ^2 0 6 f«. Bi*l/&*«5 > 
^ © ±f f} > h m*, 9f£oB n = 2 CLbV* 4 
«r«Bf*C4«:J:0 t ^.»4-^2 5 {^x^j^r 
-t>WST) ±©«5xmW^s, P ;- h^K98n = 24SB 
«R©$XM-c*4iW^«H»-r4. COBS. Ox 
MWi»a? h|^OB2ttBO»5xM*c^4*>fe. m=2 
i ft -> r C * 6©-C, Ar^2 0 6 OflBMiiB* 5 n, 

40 [ 0 1 5 3 ] 72 1 4«, S^'P ^ 

ss9?hB*0ttBrn*iwr6. rtg6 
x*«jrto8(T«B«Kaa*8nfc^o ? >fto»BKHt 

^i C, S^d ^ *«BT*i/» ^ KB«Ort*fe*n 
ehffiBO 1 -POf 3 ? h 3 ? h ^^i 0 

r^n^niSKu, -c-n^s^p ?*»ow*f»^ h 
Bttlo-5 xm -? - £ oa - ^i*-ts*tf « w 4figSlS 

^ ^ SOf 5 h two Cx.M7-i? o^:3l±o{i 
BBa^^oiiBrna^stm./, c^#ast*^^ 
50 ts?'p i?oi*iRi»it(iW'crtSM * y rtowtB 



http://www4.ipdl.ncipi.gojp/tjcontenttiMjpa 7/31/2006 



Page 1 of 1 



Cia) 

33 

we ett * nt c >z>&&ttimv>m\m a* u *», 

i 6£fitr. 

[0154] C^^;7*2 1 4K*H^C. &7 

<di> *y mwc*-?trift^. f^^ 3 ? ha&&<., 

TMt4K>f9 ^ hWR€aiR?6*&tcli, *f » ? 

ttaooWiatflft'ra^P **>1SfE<t *frs«ci rrt 

#>Jfi £ M^rT * C <t <t l/C t AC *. 
[0 155] A??V2 1 6 -CI*, waSiBUKCl/'C, 

t. ^?72 1 SlCMfr. P? tfo<D£XV>*^<» 
teStfSn. *^72 0 2kM^C. KR, o-^hrt 20 
0 2 -Af y -f 2 1 8 OAS, Wft^tSW jBUt 

*, 

[0156]* LIT, 0 ? hrt<D£*©$XMCM|jlWS 
[0157] tl±Sft«Oft:*^2C*tt^SKtci:-St, 

-jx^w^^ieaAtiFBrict^-c**, *o 30 

X. *(0!f«SS^S^^C?x.MW±<^>&t/'j? 9 HI 
W t Btt«H8W©a* WS* 4 > 3 v Y MWEK ^ P 

tr. {&*<*> - y*^±Ha©#3$©*x^ 

t**m>i- <«T, d:± r^p-»£ • • ■;• 

i?j Wt'JCD'C, ft*'* ? hWWDBWr 

n*a«««M»tt iaaoTti^iEii 

*©/c«>o*SBBtt&B<<: •> x m w* A r ? f > y 40 
l^^^-l^^x^WiO^'s y h 
C 4 fcl J: 9. ^^WiWH/j ? m 
Wei*** >**«KiW(ttK«tod** C i 

[0158] *fc, **a»*ci*. n ? hrt©a2ft 
B«HW>-5x^W©lt3«C|Ki./rtt. hTcSiO^x 
m i * 2 HW> -5 x / * NMQSAiWft: O 



1HI2 0 0 1-345243 
34 

[0159] £4* JJ»2CMiaHBfflt?tt, □ * h* 
H©^XM<W|ftiClftl/'C. M*-±©f » * \-m®M& 

[0 1 6 0 3 ±lSS2^*fe^SStCfe^T. n# 

3 \a±.o>&mc mm. $ n*c o »&Ji^c p * h 

tTO (n - 1 ) (tgStte) Q^x^tr^tTk*. at 
?^2 0 8i»*iZr v7'2 1 2 * SDiBt/ 

^2H(B^6^ (n - ! ) feB*T'©*x^CC^'C 
It. PR «*tl S V<0&®<Dffcmk% **StdflWC Kl* 1/ 

[0161] <m ±i» iscm2coioi«im 

^ic 7 7 ^ > h ^ - ? £ 1/ f* *fit>6 
J:^^l/fe*s. cmcPM6T, V 3 ^ HPW«C*«>tt 

*i4Bjft«>L/fc«!J!Rt:'r 7 -r ^ > h sittttA sk * -? r 
at t»a i/ » c GftKroatrJB t ait u fc*aaa 

C^C. y h«iB«tC*flD7^^>> h^^ibf 

^^Ra>-7-^i«>fiEsrnfi**aii/, c^isg-rn 
at«t'raaufc*BBB»t»a , r4j:9«:i/i:fc 

ACS ^rjr^>*>. #KVSM>mKC|RGrtt. 

-^57,itC ni<: «J£f hf?y\ awecMf 4(igm^ 
r*ni«, «Bfflja&*»T'*-5r«>. cn*»c»-cai* 
uc«tftaa»«f « c t*T* 4 C 

[0162] C©«b, ±BOMMMtaC'fcffWt* 

oc^o^^n^^eiocci^^r, ega^s. *&c* 

tia*ftWEGA*S, ^ hR^eEGA^ 

tC4<5^ &EGA a«J^*T 4 C i t -C » 

4, 

[0163] 44a, jjaaffMafltctf, ^-^^a^ 
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U ttttofe. TTR (Through The Reticle) AS. 
TTL (TTiroucfi The Lens) ^/d7?^'A* 

JjH*HISXtt»SL**1*UT*1W < LS A (Laser St 
ep Alignment > L I A <Ussr interferoretnc Al 

[0164] 26tc, *^wtcff*faB*ffl7fa«, si 

* . * r ? 7* ♦ 7 > F - * * * >*£C®8*nKll h 
[0165] a 4a, ■#ttB'Cm'*W*«JITOrt <x 

a > a»^jicKi»e»n*i«' , ctttt< . 
fixate ir-ci at*. *fc. DNA**?. -?*£Xi* 
[0166] (f.'^A®^) ±i6UfcS* 

[oi67] setcii, x ( i c^>ls i m<i>¥ 

[0168] Sic, Xf * ^3 0 4 ( ^'J-^mEZr v 

? < mm* & •> f * x > ^±cc*is©B»« 

Xfi (*;'7jlW ^XB*WffK£(>'C£*n6. 
[0 l 69] X^^73 0 6 (ttgXf ^7') 

£*H »r > Af-;73 0 5 WEB $ hfcf*' < 4 * ©iW? 
H8?AK B Alt* Ah CSUfcX 
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36 

[0 17 0 ] S7tcii, ***y<</*o«£tt:fc» 

±!2Ar ^3 0 4©If«W7D-«*&*Stirc- 
B7fcfci»T, Ar-^3 1 1 (|£ft*r-;>^> CC 
fe^^Clt^x^CC^ffl&KlkSii*. ;7'3 1 2 
(CVDAr icfeoTli$x^*fflfc|6IM** 
.$T£, Af -^3 1 3 (■WH^^fl KM'TT 
t« x^±tc*ft* •? t«*£T4. * * * 7* 3 

10 >£i7£i*fr. ^7 3 1 1 -Ar ^3 ! 4 

*n*n«, * x,» ^ifi© siBWGMfeaxfu «.« i> 

[0171] ^i.M7DtA^I^iJ^r. JiifeQ 

SU^^TtJT^ ^1*^^. ^f;73 16 dS^r? 
20 ^X^A»cMilB^*-->t'5x^tt:(0? , S'6, *tc, 
•Sx^ftJiftU. ^r;'^3l8 

(osuaw^x^^^^Ctfcoao**. <-c/c. Af 

■;-^3l9 (^ ; A^^f;7) Kfe^tT. X?* 

[0172] cns«>w®igxsia5aaxai«:«i*j 

30 [0 1 7 3 3 WJJM! l/te«aiWi©^ < ^ ^ 
Stffi^ni*. BjfeXfS ( 7 3 l 6 ) *C^»r, 
hSO^x^coSjfesafSccl^uc. ±G > HlkSMt«E> 

[0174] 

[0175] *»w«:ff&ffiB*ffi*«fe«: 
50 "T. S1S±OlS»a>EilSWa>(iS«:iSa[A<^o]SA 
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[0176] *fc, *ftWKft4Bft#ifefCJ:fter, ft 

7-^ h4*44>«cffl±3tt*c4#?fc*4^$«nfc 

[0177] *fc, *&tiKff67V<4*H^Stcj: 
[BffiKDffl^aRWl 

[B 1 ] *#W<B* ! <^*m«CClfif^^^Cr#^ 

[b s ] » i <o&mm<cmftm&ic * *> «? *mc»h, 



(?0) 4MM2 0 0 1 -345243 

38 

* [S3] 5$ (8 > <mW1^SMMSttAmthtc» 

[@4] H3^«sn* > >xMcci*it.rft*»w<t»« 

[B5] M2CC^te^aScC'ffi*Sg^^0 9x/xfc#i* 
[B6] *JfeWiCffi*rV<^A»ai^^-*feffM* 

io [ b 7 ] in 6 © ^ v ? 3 o 4 mm&*mv>~m^ 

f htNfc&. 

W-*x.m , SA - Vs ? hfW (lEB^ 



[HI ] 



[B2] 



ico 




102 

— 31 / 

i »gA«h 1 io4 




ioa 



r 



IIS 



2 
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[05] 



[B6] 



r 



— nrr 

PfrxAgg 1 204 

1 2C6 



r r, 



216 



db 



301 



302 



904 



306 



8 ft 



903 
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[07] 



Y 



314 



311 



3)3 



1 


1^ 

CVD 









„~ 316 



$ (ft 



319 



^- **asxe 



F > 2F055 AA03 M07 M14 B601 6828 

CC20 DPDO CD06 FF01 FFCM 
FF51 HH04 HH13 J 303 
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QQ25 QQ34 QQ38 RR02 RR08 
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